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PBEFAOE. 


But  fow  words  of  Preface  are  needed  to  the  following  Beport,  which  the 
Oommitteo  Tentnie  to  hope  will  not  be  foond  inferior  to  any  preyions 
one.  They  most,  howeveri  apologise  for  the  yerj  irregular  order  of  the 
papers  and  notices,  but  yarions  oircamstanoes  hare  rendered  this  nnavoidable 
in  the  present  number.  The  Committee  beg  especially  to  thank  Messrs. 
Casskll  for  the  nse  of  the  Plates  to  illnstrate  Mr.  Bodwbll'i  Paper  on  Sonnd, 
and  also  Mr.  Stahtoed  for  allowing  ns  to  make  nse  of  his  beantifnl  map  of 
the  Polar  Begions  to  illnstrate  Ma.  Bexslt's  Lecture  on  Arctio  Disooyery. 
The  Bodety  has  certainly  increased  in  nnmbers,  so  that  the  actual 
number  of  members  is  larger  now  than  it  has  ever  been ;  and  as  compulsoiy 
attendauoa  at  the  sectional  meetings  has  been  enforced,  it  may  be 
presumed  that  a  yery  fair  amount  of  work  has  been  done.  The  yeiy  small 
number  of  General  Meetings  is  apt  to  make  tlie  Society  more  disjointed 
than  formerly,  but  the  work  of  the  Sections  has  been  more  reaL 

The  Physical  Section  still  continues  to  secure  good  work|  the  papers 
read  at  the  meetings,  and  which  appear  in  the  Beport,  show  that  it  still 
commands  the  interest  of  its  members.  The  other  sections  haye  been  doing 
more  real  work  than  formerly,  the  Geological  and  Botanical  Sections 
meeting  weMy,  and  haying  a  course  of  lectures,  those  on  Geology  kindly 
giyen  by  W.  H.  Macdonald,  Esq. ;  the  reports,  therefore,  of  these  sections 
will  be  nothing  but  a  statement  of  satisfactory  work.  The  Archssological 
Section  baa  been  reyiyed  and  seen^  to  b^  doing  good  work. 


The  donfttions  to  the  Sooietj  hare  not  been  nmneronsi  bat  tbe 
following  may  be  mentioned, — A  oolleotion  of  British  Moths  and  Butterflies, 
inolnding  many  rare  speoieSi  by  Hks.  Conorxtb  ;  a  oolleotion  of  Boman 
remains  from  Barbnry  Gastlej  by  Bet.  Hinby  Hii&Bis;  a  large  speoimen 
of  Prepared  Bark,  nsed  by  the  Mojos  Indians,  on  the  Upper  Amazon, 
for  maldng  their  shirts,  the  only  olothing  they  possess ;  and  two  nests  of 
Wearer  Bird,  by  H.  GRA.NT-DALT0ir,  Esq.  (O.H.) ;  a  ooUeotion  of  Mosses 
and  liohens,  by  Mks.  Dowdino  ;  Westwood  and  Hamphrey*s  British  Moths 
and  Butterflies,  8  vols.,  by  Mas.  Gongrbyb  ;  Sir  John  Lnbbook's  Common 
Flowers  in  Belation  to  Insects  (Nature  Series),  by  Bey.  G.  W.  Db  Lislb  ; 
Science  Gossip,  by  Bby.  J.  M.  Fuller.  Other  additions  to  the  Library  have 
been  made  by  J.  Adams  and  D.  H.  Dayies. 

To  the  soYeral  donors  the  Society  begs  to  return  its  sinoere  thanks, 
as  also  to  those  numerous  f  nends  in  the  town  and  neighbourhood,  whose 
presence  at  our  meeting^  shows  much  kindly  interest,  and  some  of 
whom  have  otherwise  honoured  us  by  beooming  honorary  members. 
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President : 
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Hidsiimmer  Term.    J.  N.  Atkinson. 

Librarian : 
Lent  Ternu  J.  Adams. 

Hidsionmer  Term.    D.  H.  Davies. 

Committee : 
The  Ex-ofl&oio  Members.  G.  B.  Draper. 

Q.  F.  fiodwellf  Esq.  A.  X.  Garrod. 


F.  B.  Thompson,  Bsq. 
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0.  F.  Dizon. 
W.  G.  0.  Cooper. 
G.  B.  Askwith.. 
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St ANTON  PRI25ES. 


!•— -The  snbjeots  for  ihe  Stanton  Prises  will  be  diyided  into  two  gronpe : 
Q)  Botany  and  Fhjsios. 
(ii)  Entomology,  Geology*  and  Ornithology. 
n. — Oandidatee  will  have  to  pass  a  Preliminaiy  Bzaminaiion  in  the 
eilema&ts  of  their  own  snbjeoti  and  of  one  other  of  the  sabjeots  set  for  that 
year;  after  whioh,  if  passed  satUfadorUy,  they  will  be  examined  in  their  own 
apeoial  subjects. 

in. — In   addition  to   these   two  Examinations,  a  certain  amount  of 
praotioal  work  will  have  to  be  sent  in. 

IT. — ^The  books  required  for  the  preliminaiy  Examination  will  be — 
Botany-^liyer's  Botany  (chapters  1,  2,  8,  8). 
Physios — Balfomr  Stewart's  Physics  (Is.  edition). 
Entomology — ^DalW  Elements  of  Entomology  (chapters  1, 2,  and  3). 
Geology— Bonney's  Manual  of  Geology  (Is.,  published  by  S.F.O.E.), 

chapters  1  to  6. 
Ornithology — Stanley's  History  of  Birds  (chapters  2  and  8). 
v.— The  special  subjects  and  practical  work  shall  be  changed  every 
year,  and  shall  be  given  out  as  soon  as  possible  after  the  announcement  of 
prises  gained  for  the  previous  year. 


SUBJECTS  FOB  1876. 
The   Prizes  this  year  will  be  given  for  Entomology,    Geology,   and 
Ornithology. 

(1)  PreUmina/ry  Examination,  see  rule  iv. 
(I)  Special  Examination. 

(a)  Eniomology — Dallas'  Elements,  chapters  iv.,  xii. 

(hj  Qeology — Remainder  of  Bonney's  Manual  and  Jukes'  School 

Manual  of  Geology. 
(e)  Om/ithology — Remainder  of  Stanley's  History  of  Birds. 
(8)  Practical  Work. 

fa)  SfUomology  (i)— A  Collection  of  British  Butterflies;  and 
(ii)  Drawings  of  the  veins  of  the  wings  of  the  different 
species. 

fb)  Qeology  (i)— A  series  of  Marlborough  Chalk  Fossils,  of 
all  species. 

(ii)  A  Map  of  the  Couhtry  four  miles  round  Marlborough. 
(e)  Ofnithology — A  Calendar  of  Observations  kept  from  March 
1st  to  June  80th. 


RULES. 


1. — ^That  tbifl  Bodeky  be  called  the  Harlborovgli  College  Natural  Histoiy 
Societj. 

OontUiulxon, 
8. — ^Tfaat  the  Society  oonswt  of  Members,   Honorary  MemberSi   and 


Oficers, 
8.^That  the  Officers  of  the  Society  consist  of  a  President,  Seoretaryi 
TreasDver,  librarian,  and  Onzator. 

Election  of  QfflcerM, 
4. — That  the  President  have  the  absolute  power  of  nominating  the 


5. — ^That  those  Members  of  the  Committee,  who  are  not  ex-officio 
Members,  be  elected  terminally,  and  that  the  retiring  Members  be  eligible  for 
re<>eleotion« 

6. — ^That  the  same  role  apply  to  the  Treasorer,  Librarian,  and  Curator. 

7. — ^That  each  candidate  for  election  give  in  his  name  to  the  President, 
any  time  before  the  day  of  election. 

8.— That  all  canyassing  for  votes  by  a  Candidate,  or  by  his  friends  with 
bia  knowledge^  shall  at  once  disqualify  him  for  any  election  that  term- 

9. — ^That  any  Member  canvassing  for  votes  for  a  Candidate,  or  for  a  new 
role,  forfeit  the  right  to  vote  on  any  occasion  during  that  term. 

10. — ^That  the  election  of  officers  of  the  Society  take  place  near  the  end  of 
the  term,  but  that  they  do  not  come  into  office  till  the  beginning  of  the  next 
term* 

11. — That  on  the  occurrence  of  any  election,  each  Member  of  the  Com- 
mittee have  double  the  number  of  votes  of  any  other  Member  of  the  Society. 

12. — That  in  the  event  of  a  vacancy  occurring  in  the  Committee  or  any 
other  office  to  which  Members  are  elected  at  the  beginning  of  each  term,  the 
vacancy  be  filled  np  by  the  Committee. 

18. — ^That  eight  Honorary  Members  have  the  power  of  debarring  a 
oandidatfl  from  standing  for  any  office. 

Management 

14.— That  the  affairs  of  the  Society  be  conducted  by  a  Committee, 
oooaiating  of  the  ^mndent,  Secretary,  Treasurer,  and  three  other  Members  of 
the  Society,  to  be  elected  from  and  by  Members  of  the  Society  $  three  of 
wiiom  afaall  f onn  a  Quorum. 
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President, 

15.— That  in  case  of  an  equality  of  Totes^  the  President  ihall  have  a 
double  or  caeting  vote* 

.  16.— That  in  the  absence  of  the  Freeidenty  the  Committee  be  empowered 
to  request  anj  Member  of  the  Society  to  take  the  chair. 

Beeretary* 

17.— That  the  duties  of  the  Secretary  be  to  keep  a  list  of  all  the  Members 
of  the  Sodetyj  and  of  all  former  members  and  Benefactors  who  may  wish  to 
reoeiye  the  Reports  of  the  Society ;  to  summon  meetings,  (when  necessary)  of 
the  Society ;  to  keep  a  detailed  report  of  the  proceedings,  as  well  as  lists  of 
Members  and  Visitors  present  at  each  meeting,  and  generally  to  act  under  the 
direction  of  the  Committee  in  all  matters  connected  with  the  welfare  of  the 
Society.  ' 

18. — ^That  in  the  absence  of  the  Secretary  from  any  meeting  of  the 
Society,  minutes  of  the  proceedings  be  taken  by  a  Member  of  the  Committee^ 
appointed  by  the  President. 

Libraricm, 

19. — That  the  duties  of  the  Librarian  be  to  keep  a  catalogue  of  the 
Library,  with  the  names  of  the  Donors,  and  to  see  that^e  Library  Eegulationa 
are  carried  into  effect. 

Curator, 

20. — That  the  Curator  be  responsible  for  the  order  of  the  Museum,  and 
when  necessary  assist  the  Secretary  in  the  distribution  of  the  Reports  of  the 
Society. 

Library, 

21.^That  any  Member  of  the  Society  be  at  liberty  to  consult  any  of  the 
books  belonging  to  the  Society,  but  that  only  certain  volumes,  to  be  decided 
on  by  the  Committee,  be  allowed  to  be  taken  from  the  room. 

22. — ^That  if  any  member  wishes  to  take  a  volume  from  the  Museum,  he 
shall  give  his  name,  and  the  name  of  the  book,  to  the  Librarian,  who  shall 
enter  them  in  the  book  kept  for  the  purpose. 

28. — ^That  every  volume  so  taken  out  be  returned  by  the  end  of  the  term, 
but  that  no  book  be  kept  more  than  one  month. 

24. — ^That  if  any  volume  be  damaged,  such  damage  shall  be  reported  by 
the  Librarian  to  the  Committee,  who  sheJl  decide  upon  any  further  proceeding 
in  the  matter.  ^ 

Museum, 

25. — ^That  any  member  of  the  School,  who  is  not  a  member  of  the  Society, 

be  allowed  access  to  the  Museum  at  such  times  as  it  is  open  to  Members  of  the 

Society  generally,  provided  he  first  obtain  leave  from  the  President,  which 

leave  shall  be  renewed  every  term,  but  may  be  taken  away  at  any  time,  if  the 

privileges  be  abused  in  any  manner. 
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26. — ^Th&t  membera  of  the  Society  be  permitted  to  use  the  MnBenm  a6 
each  hours  as  the  Ck>iimiittee  shall  appoint ;  but  that  in  the  afternoon  it  be 
used  exclnaiTely  for  the  pnrpoee  of  Natural  Histoiy. 

'^tanicaZ  Qa/rden, 

27. — ^That  the  Garden  be  nnder  complete  control  of  the  Preddenti  or  of 
«ome  person  appointed  bj  the  President. 

28. — That  the  Grarden  be  open  to  Members  of  the  Society  at  all  times^ 
-and  that  eaoh  Member  be  allowed  to  introdaoe  one  yisitor. 

29. — ^That  any  Member  on  application  to  the  President  can  hare  the 
«harge  of  a  bed. 

80.— That  no  plant  be  pnt  in  without  special  leave  from  the  Breeident. 

81.-^niat  Members  may  keep  any  plants  of  their  own  in  snoh  places  as 
the  President  shall  appoint  as  long  as  the  ground  is  not  required. 

32. — ^That  the  Society's  flowers  may  not  be  picked. 

dS.-T-That  Members  may  gather  from  their  own  plants  but  may  not 
•depute  others  to  do  so. 

FUld  Bays. 

84. — ^That  the  Field  Days  be  confined  ^ntirtly  to  Members  of  the  Society^ 
and  that  the  President  appoint  a  day  on  which  names  must  be  g^ven  in. 

85. — That  any  member,  who  has  given  in  his  name,  must  pay  his  share  of 
the  expenses,  unless  he  is  unavoidably  prevented  from  going,  in  which  case  he 
must  give  notice  at  least  three  hours  before  the  time  of  starting. 

H&mhers* 

36. — That  the  election  of  new  members  rest  entirely  with  the  Committee. 

37. — ^That  every  member  pay  a  terminal  subscription  of  2s.,  to  be  paid  at 
the  first  meeting  of  the  Society  iu  that  term. 

33. — ^That  if  a  member  be  elected  after  the  commencement  of  the  term, 
the  amount  of  his  subscription  for  that  term  shall  be  settled  by  the  Committee. 

89. — That  Members  have  the  right  to  be  present,  to  state  their  opinionSy 
and  to  vote  at  all  general  meetings  of  the  Society  ;  to  introduce  two  visitors 
at  aU  general  meetings  of  the  Society ;  to  have  personal  access  to  the  Museum^ 
and  to  introduce  a  vi&itor  at  such  times,  as  shall  seem  fit  to  the  Committee. 

40. — ^That  Members  be  considered  as  Probationary  Members  for  the  first 
term  after  their  election. 

Honorary  Memhcrs. 

4l.~That  Honorary  Members  have  all  the  privileges  of  Members,  except 
the  power  of  introducing  a  Member  of  the  School  to  the  meetings  of  the  Society. 

42. — ^That  Honorary  Members  pay  5s.  a  half-yeir,  for  which  they  shall  be 
entitled  to  a  oqpy  of  the  Beport. 

48.— That  Honorary  Members  may  compound  for  aU  future  subscriptions 
bj  the  payment  of  a  sum  of  two  guineas. 
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Associates, 

44t, — Tbat  Associates  be  confined  to  members  of  YIth  and  Upper  Ytb 
Forms ;  tbat  thej  pay  Is.  a  term,  and  be  entitled  to  the  use  of  tbe  Mnsenm, 
and  to  attend  the  meetings  of  the  Society  whenever  they  think  fit,  bnt  shall 
not  be  entitled  to  vote  on  any  question,  to  introduce  a  visitor,  or  to  take  booka 
out  of  the  Museum. 

Visitors, 

45. — That  on  such  occasions  when  the  number  of  those  who  wish  to  be 
present  as  visitorB  at  the  general  meetings  of  the  Society  is  greater  than  the 
number  of   Members  who  attend,   the  President  and  Committee  shaU  be 
empowered  to  admit  three  or  more  each,  as  shall  seem  fit. 

Suspension  of  Members. 

46. — That  any  member  be  liable  to  be  excluded  from  the  Society  by  the 
Committee,  if  in  their  opinion,  he  shall  have  failed  to  show  sufficient  energy 
in  the  working  of  the  Society. 

Sections. 

47. — That  the  Society  consist  of  sections  to  be  formed  for  the  more 
accurate  study  of  the  different  branches  of  Natural  History,  and  that  every 
Member  must  belong  to  a  section. 

48. — That  the  question  of  the  number  of  Sections  be  left  open  for 
settlement  at  the  beginning  of  each  term. 

49. — That  no  one  may  leave  one  Section  for  another  during  the  term. 

60. — That  there  shall  be  a  definite  number  of  Meetings  of  each  Section 
during  each  Term,  the  number  and  days  of  meeting  to  be  settled  at  a  general 
meeting  of  the  Society,  to  be  held  for  that  purpose  at  the  beginning  of  each 
Term. 

51. — That  attendance  of  all  members  (except  those  of  the  VI  Form)  be 
compulsory  at  all  the  mcooings  of  any  Section  to  which  they  belong. 

52. — ^That  the  Sectional  meetings  be  open  to  any  other  members  of  the 
Society  ;  or  of  the  School,  on  application  to  the  Heads  of  the  Sections. 

53. — That  the  internal  control  of  the  proceedings  at  each  Sectional  meet- 
ing be  entirely  in  the  hands  of  the  head  of  that  Section. 

54. — ^That  the  Heads  of  Sections  be  appointed  for  each  Term  by  the 
Committee. 

Meetings.' 

65. — That  there  be  two  general  Meetings  of  the  Society  each  term, 
exclusive  of  the  general  preliminary  meeting. 

New  Rules. 

66.— That  any  Member  of  the  Society  have  power  to  propose  any  new  rule 
or  any  alteration  in  an  old  one,  provided  the  motioa  be  seconded  by  another 
Member. 
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OEREBAL  MEETINQ,  MABOH  8sd,  1875. 


A.  H.  BsESLT,  E8(^,  read  the  following  paper  oil  Arotio  Bzploratioii. 

There  was  no  time  for  exhibitions. 

There  ware  149  Members  and  YiBitora  present. 

ARCTIC  EXPLORATION. 

It  18  six  jears  ago  since  I  read  a  paper  on  Arotio  Exploration  to  this 
Sooieiy.  Sinoe  then  the  snbjeot  has  been  more  than  onoe  and  eloqnentij 
followed  np  by  others,  and  though  I  daresay  not  a  single  member  of  the 
School  who  heard  my  first  paper  is  here  to-night,  I  should  hardly  haya 
▼entnred  to  re-tell  the  old  story  if  it  were  not  that  in  a  few  weeks  or  months 
at  farthest  we  shall  be  onoe  more  sending  oat  an  expedition  whioh  is  to  attempt 
to  reach  the  North  Pole.  The  youngest  of  yon  is  older  than  I  waa  when  all 
England  waa  thrilling  with  hope  or  fear  for  the  fate  of  Franklin.  I  trust  no 
sach  anxiety  will  ever  be  experienoed  aboat  the  present  expedition,  but  if, 
two  years  after  it  has  passed  into  the  solitary  region  round  the  Pole,  no  news 
shoiild  oome  of  its  whereabouts,  it  will  be  interesting  to  you  who  will  then  be 
eagerly  scanning  the  papers  every  day  for  tidings,  to  remember  that  you  have 
followed  its  fortunes  from  its  outset.  I  thought  first  of  giying  you  a  concise 
aoooont  of  the  expeditions  sent  by  England  from  the  earliest  times.  But  time 
would  have  failed  me,  and  all  I  could  have  done  would  merely,  I  fear,  have 
left  in  your  ears  the  sound  of  many  names  and  dates.  I  shall  therefore  begin 
at  what  I  meant  to  be  the  end,  and  as  briefly  as  I  can  show  where  our  ships 
are  now  going  and  why  they  are  going  there,  and  then,  if  there's  time,  give  you 
an  account  of  one  of  the  many  feats  of  endurance  of  which  the  Polar  region 
has  been  the  scene.  And  apart  from  the  present  interest  attached  to  this 
expedition,  I  shall  not  be  sorry  if  I  arouse  in  anyone  the  first  sparks  of 
enthnsiaam  for  a  study,  or  perhaps  I  should  say  a  recreation  which  I 
can  assure  you  is  most  fascinating.  In  the  History  of  Arctic  adrentnre 
j€fa  seem  to  come  in  oontaot  with  men  who  are  almost  all  heroic.  Here 
and  there  a  piece  of  villainy  or  cowardice  chequers  the  narrative,  but 
aa  a  nde  it  is  a  record  of  single-hearted  bravery  and  self-sacrificing 
endnranoe  which  it  would  be  hard  to  parallel  in  any  other  department 
of  history.  Perhaps  just  as  mountain  air  makes  a  man  capable  of 
walking  twice  the  distance  he  ordinarily  can  with  half  the  fatigue,  the  Polar 
air  braoea  the  mornle  of  explorers  through  their  digestion,  and  converts  tliQ 
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man  into  a  hero.  Whofcher  that  prosaio  reason  has  anj  truth  in  it,  I  can  aanire 
70a  that  the  taste  for  snoh  reading  sfceadily  grows  on  jou,  grows  on  yon  jnst 
as  the  glamour  of  the  North  seems  to  fascinate  explorers  themselves  who  over 
and  oyer  again  have  escaped  from  the  jaws  of  deaths  only  to  offer  themselves 
again  as  volunteers  in  the  same  great  qnest.  Bat  I  mnst  waste  no  more 
words  on  a  subject  of  which  I  should  not  soon  tire  of  speaking,  but  proceed  at 
once  to  the  first  division  of  my  subject,  viz.,  where  we  are  g^>ing  to,  and  why 
we  are  going  there.  Before  you,  ( and  the  first  thing  I  had  better  do  is  to 
name  the  land),  70a  see  a  map  of  the  Polar  Begion.  Of  that  region  more 
than  2i  millions  of  square  miles  are  still  terra  incognita  or  mare  incognitum  as 
the  case  may  be.  We  now  know  that  whether  we  sail  westwards  or  whether 
we  sail  eastwards  we  must  in  the  end  come  to  Behring's  Straits.  These  straits 
were  discovered  in  1728,  and  it  was  for  some  such  passage  that  all  previous 
discoverers  had  aimed.  Our  earliest  venture  was  so  far  back  as  Alfred's  reign. 
That  was  when  Venice ''  held  the  gorgeous  East  in  fee,"  and  if  an  English  or 
French  ship  ventured  into  the  Mediterranean  the  ship  was  at  once  seized  b7 
the  Venetians  and  the  sailors  sold  as  slaves.  The  produce  of  India  was  then 
brought  b7  land  to  the  eastern  shores  of  the  Mediterranean  and  carried  in 
Venetian  ships  to  Europe.  It  was  to  break  this  monopol7  of  the  trade  with 
India  that  we  tried  to  find  another  passage  there,  but  we  now  know  it  was  an 
idle  dream,  and  that  this  monopol7  was  broken  not  by  us  but  the  Fortugfuese 
when  they  doubled  the  Oape  of  Qood  Hope. 

Many  other  voyages,  however,  were  made  with  a  mercantile  object,  and 
though  an  adventurous  spirit  soon  led  men  northwards  for  the  mere  novelty  of 
the  thing,  and  though  about  the  close  of  the  14th  century  the  whole  world 
was  lit  up  by  a  flame  of  emulation  which  the  discoveries  of  new  \vcrlds  and  a 
practically  new  literature  had  kindled,  still  we  may  say  with  pride  that,  to 
send  out  an  expedition  purely  for  honour's  sake  and  the  sake  of  science  is 
emphatically  a  modem  idea. 

Whatever  has  been  the  object  of  all  expeditions  we  may  regard  them  all 
from  three  points  of  view.  Some  have  sought  a  North  West  Passage,  that  is 
a  passage  to  the  Pacific  by  the  north  of  North  America,  some  a  N.E.  passage, 
that  is  a  passage  to  the  Pacific  by  the  north  of  Norway  and  Siberia,  and  some 
have  sought  a  North  Polar  passage,  that  is  a  passage  straight  across  the  Pole 
to  the  Padfic.  As  for  the  North  Pole,  I  suppose  I  need  tell  no  one  what  the 
term  means.  I  don't  know  whether  I  have  seen  or  dreamt  of  a  cartoon  in 
Punch  of  a  pole  stuck  on  the  top  of  the  globe  with  a  bear  at  the  summit,  as 
you  see  a  bear  in  the  pit  of  the  Zoological  Gardens,  defying  all  the  keepers  to 

entice  him  down.  As  the  Arctic  circle  is  so  called  because  "Apicrog  the  com- 
tellation  of  the  Great  Bear  is  over  that  circle,  that  might  do  well  enoagh  as  a 
caricature  of  the  difilculties  of  Arctic  discovery.  But  the  Pole  as  you  know  is 
merely  a  name. 


15 

Tmagine  am  apple  twisting  on  a  airing  ran  ifarongh  the  middle  of  it.  1*116 
aziflof  tba  globe  18  an  imaginary  string  on  which  it  tnrna,  and  each  end  of  that 
imaginary  afcring  is  called  a  Pole.  Whether  there  is  water  at  the  Pole  or 
earth  no  one  knows»  and  this  is  what  we  are  going  to  try  and  find  out  now. 
The  oilier  two  great  objects  of  explorers  haye  been  obtained.  By  what  heroio 
elf ortSi  at  the  cost  of  how  many  noble  lives  England  won  the  glory  of  haying 
diJMOTered  the  N.W.  Passage,  some  of  yon  know.  Sir  Robert  M'Clnre^  entering 
by  Behring^B  Straits,  sailed  between  Banks  Land  and  Prince  Albert  Land  till 
stopped  by  ice,  then  sailed  back  and  round  Banks  Land  and  out  through  Lan- 
caater  Bound  and  Baffins  Bay,  in  1860.  He  was  engaged  in  the  search  for  Sir 
John  I^ranklin,  who  may  be  aaid  to  haye  disooyered  the  North  West  Passage 
fhst  though  he  did  not  sail  all  the  way  from  the  Atlantio  to  the  Padfio. 
If cdure  safled  the  whole  way.  Franklin  only  found  first  a  bit  of  sea  passage 
which  was  all  that  was  necessary  to  oonneot  the  seas  already  discoyered  east 
and  west.  Franklin  in  fact  connected  the  route  disooyered  by  Parry  to 
M^yille  Island  with  the  route  disooyered  by  himself  and  Bibhardson,  and  by 
Simpson  and  Dease,  along  the  coast  of  North  America.  So  that  he  disooyered 
and  disooyered  first  one  North  West  Passage,  and  HcGlure  disooyered  another, 
both  paaaagei!  oonyerging  in  Barrow  Straits.  In  short  the  main 
result  of  the  Franklin  epoch  was  geographically  to  resolye  the  till  then 
unknown  region  north  of  America  into  a  group  of  islands.  Of  course 
people  suspected  some  of  them  were  islands  before^  but  it  was  not 
Jmcwn.  Franklin  himself  sailed  round  Comwallis  Island  for  the  first  time, 
and  by  disooyecing  Yictoria  Straits  proved  that  Victoria  Land  and 
Prince  Albert  Land  were  all  one  island.  By  sailing  down  Franklin  Straits  he 
sJso  proved  Prince  of  Wales  Land  to  be  not  part  of  Boothia  and  North  Somer- 
set. MoClure  proved  Banks  Land  to  be  an  island  by  discovering  Prince  of 
Wales  Straits,  and  McClintook  by  discovering  MoClintodk  Ohannei,  proved  that 
Prince  of  Wales  Land  was  not  part  of  Yictoria  Land.  Of  course  the  North 
West  Passage  would  have  been  disooyered  long  before  if  it  was  not  that  these 
fthauTiels  are  generally  choked  by  ice,  so  that  it  is  quite  a  chance  whether  a 
ship  can  get  through  or  not>  and  therefore  till  some  ship  has  got  through,  and 
ihd  problem  solvitwr  wwigiMido,  it  is  quite  uncertain  whether  the  a^i^htiqI 
is  a  ohannei  or  only  a  bay.  And  now  before  I  leave  the  story  of 
the  North  West  Passage,  I  will  just  show  you  where  Franklin  went 
on  his  last  voyage.  He  sailed  up  Lancaster  Sound,  Barrow  Straits, 
np  Wellington  Channel  farther  north  than  anyone  had  gone  before, 
round  Comwallis  Island,  through  Peel  Sound  and  Franklin  Straits,  to 
the  N.W.  of  King  William's  Island,  where  his  ships  were  beset  from 
September,  1846,  to  April,  1848.  There  he  died  in  June,  1847,  and  was 
buried.  Crosier  and  the  crew  set  off  April  26th,  1848,  for  Back's  Biver, 
the  ships,  and  dragging  a  boat  on  a  sledge.    Some  died  on  the  way. 
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Some  goii  to  the  oontinent,  and  were  a  long  clay's  journey  from  the  Back  Birer 
when  their  strength  or  provisions  failed  them  and  they  lay  down  to  die.  That 
is  the  story  of  the  N.W.  Passage.  Parry  did  most  towards  finding  one. 
Franklin  actually  found  one  first.  McOlure  found  another,  and  first  actually 
sailed  from  one  ocean  to  the  other.  Lastly,  McClintock  found  yet  another  and 
found  the  record  of  Franklin's  death. 

Of  the  North  Bast  Passage  I  shall  say  but  little.  It  has  never  yet  been 
performed.  That  there  is  sea  all  along  the  coast  is  certain,  for  it  has  been 
tracked  the  whole  line  of  the  coast.  But  no  ship  has  ever  yet  sailed  round 
the  N.I.  Cape,  or  Lake  Chelyuskin,  though  over  the  ice  Chelyuskin  doubled 
it  in  1742,  in  sledges.  Along  the  shores  of  Siberia  there  are  no  trees,  but 
the  land  is  frosen  for  many  feet  below  the  surface,  and  these  expanses  of 
frosen  land  are  called  Tundras.  A  more  desolate  region  can  hardly  be 
imagined.  It  was  in  trying  to  make  the  North  Bast  Passage,  in  1872, 
1873,  that  Lieutenant  Payer  got  fixed  to  an  iceberg,  which  towing  him 
north  of  Nova  Zernbla,  brought  him  to  a  new  land,  which  he  called  Frans 
Joseph  Land.  He  came  upon  it  about  700  miles  from  the  Pole,  explored  it 
to  about  660  miles  from  the  Pole,  and  saw  to  about  495  miles  from  the 
Pole.  There  was  land  on  his  right,  and  land  on  his  left,  and  islands  in  the 
intervening  channel,  up  which  he  went  for  some  180  miles,  so  it  is  conjectured 
that  the  whole  forms  a  group  of  islands.  The  shores  of  the  land  were  more 
sterile  than  those  of  Greenland,  and  though  at  first  he  thought  he  saw  at 
nearly  his  northernmost  point  an  open  sea,  he  soon  found  it  was  only  a 
polynia  or  water  pool  (Polyi=Open),  bounded  on  the  north  by  a  wall  of 
solid  ice.  And  now  I  come  to  the  reason  of  our  choosing  Smith's  Sound 
as  the  route  for  our  expedition.  Over  and  over  again,  east  and  west  of 
Spitsbergen,  in  century  after  century,  in  fair  seasons  and  bad  seasons,  one 
fate  and  one  only  has  met  every  explorer  who  has  tried  to  make  his  way  far 
north.  Sooner  or  later  he  has  come  to  a  vast  solid  barrier  of  pack  ice, 
t.0.,  of  a  number  of  fioes  or  fields  of  ice  packed  together,  through  which 
no  ship  has  ever  forced  its  way. 

Hudson,  Poole,  Fotherby,  Phipps,  Sccresby,  Buchan,  Clavering,  and 
others,  all  examined  this  pack  ice,  west  of  Spitzbergen,  and  Hudson,  Barents, 
and  others,  and  notably,  Payer,  examined  it  east  of  Spitsbergen,  all  with  one 
result.  This  polar  pack  drifts  south  in  summer  and  autumn.  A  drift 
begins  from  east  to  west  in  the  summer  months  from  Siberia,  as  is  known 
from  the  wood  found  on  Spitsbergen;  and  the  probability  (founded  on  the 
fact  that  as  Parry  went  north  the  sea  became  deeper)  is  that  the  whole 
central  region  about  the  Pole  consists  of  this  enormous  mass  of  pack  ice, 
with  islands  here  and  there,  of  greater  or  less  sise.  Now  this  summer  drift 
is  fatal  to  any  attempt  to  get  to  the  Pole  by  sledges.  Nearly  as  fast  as  a 
sledge  goes  north  the  ioe  goes   soath,  so  that  Paxry  found  himself 


17 

Biajphiu  aJUetapUnx  an  impossible  laboor.  By  ship,  fchen^  ifc  has  been 
proTsd  impossible,  and,  by  sledge,  reason  and  experience  oombioe  to  oonWnoe 
va  ife  is  impoflsible  to  reaoh  the  Pole  by  the  Spitsbergen  seas.  Well,  bat 
why  not  try  to  reaoh  it  by  Behring's  Straits  ?  The  answer  is  that  in  those 
seas  the  paok  ioe  is  farther  sonth  than  in  the  Spitsbergen  sees,  and  on  a 
more  formidable  scale,  being  sixty  feet  thick,  instead  of  forty,  so  that  if  the 
drift  is  less  marked,  the  distance  to  be  traversed  by  sledges  would  be  far 
greater,  and  the  surface  of  the  ioe  less  adapted  for  trayeliing.  And  so  we 
are  zedooed  to  the  one  rente  of  Smith's  Soand.  There  the  ioe  is  on  an 
aTora^e  about  six  or  eight  feet  thick.  There  land  has  been  tracked  farther 
north  than  anywhere  else.  There  the  c'imate  has  been  found  to  be  warmer 
than  in  any  equally  high  parallel  of  latitude.  There  many  signs  of  animal 
life  hare  been  found.  And  north  of  the  region  delineated,  tradition  reports 
there  is  an  island  where  musk  oxen  live,  and  where  our  explorers  may  find 
Eac^nimanT  who  have  been  out  off  from  the  rest  of  mankind  for  centuries. 
Now  let  me  describe  Smith's  Sound,  and  describe  the  plan  of  the  expedition. 
The  eatzaooe  is  by  Davis  Straits,  discovered  by  Davis  in  1587.  He  sailed  as 
far  as  SMmderson's  Hope.  Northwards  ia  Baffins  Bay,  discovered  by  William 
BaCBn  in  1616,  who  named  it  Smith's  Soand,  after  Sir  T.  Smith.  With  an 
eye  to  the  main  ohance,  he  said — "  It  seemeth  to  be  good  for  the  killing  of 
whales."  This  l^op  you  see  is  Melville  Bay.  In  summer  the  ice  drifts  down 
aoathwards^  and  a  ship  trying  to  get  through  must  either  take  the  west, 
middle,  or  east  passage,  of  which  the  last  is  the  safest.  By  getting  beset 
by  ioe  a  ship  often  becomes  helpless,  or  is  crashed  to  pieces.  Bat  a  good 
steamer  has  an  immense  advantage  over  an  old  sailing  ship,  because  it  can 
charge  through  thicker  ioe,  and  escape  from  ioe  closing  in.  Moreover  if  a 
soafeh-wsst  wind  drives  the  ice  up  against  the  east  coast»  it  is  generally 
possible  by  splitting  a  dock  in  the  ice-foot  or  soUd  ioe  clinging  to  the  shores 
to  eeoape  its  praanure. 

In  the  year  1816,  two  oenturies  after  BafBn's  discovery,  that 
diaoovety  was  disbelieved.  There  are  maps  of  that  date,  on  which  you  will 
find  a  dotted  line  with  this  inscription  *' Baffin's  Bay,  according  to  the 
leiasioa  of  William  Baffin  in  1616,  but  not  now  believed."  Modem  incredulity 
is  not  always  infallible  in  that  and  other  things.  Well,  Smith's  Sound 
Baffin  had  discovered,  and  Boss  in  1818  g^t  there  agaiui  and  named  the 
oapes  at  the  entrance  Alexander  and  Isabella  after  his  ships.  The  entrance 
is  about  forty  miles  across.  Up  this  sound  Elane  sailed  in  1853,  as  far  as 
the  point  yju  see  marked,  and  his  steward  Morton  got  with  a  sledge  to  a 
higher  point,  whence  he  saw  what  he  thought  was  an  open  sea.  Dr.  Kane 
is  the  one  foceigner  whom  I  should  have  been  content  to  see  reaoh  the  Pole 
before  an  SngUshman ;  and  it  is  a  sad  thin;  to  think  he  died  so  young,  when 
a  ieir  more  years  would  have  been  of  suoh  enthralling  interest  to  him. .  For 
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fiayei,  his  sargeoiii  went  beyond  Morton's  fartbesfc  in  1861|  and  found  tbat 
what  was  an  open  sea  in  1864  waa  then  ioe.  And  tliis  was  the  point  Axotic 
exploren  had  reaohed  when  I  read  my  laat  paper  to  thia  society.  It  was  a 
strange  sensation  to  me,  a  few  years  later,  to  read  onoe  more  of  the  old 
names  ahready  beoome  historioal,  to  hear  of  that  yery  Morton  again  going 
on  another  expedition  to  the  Pole,  to  hear  Petersen,  whom  Kane  distmsied, 
praised  and  quoted  as  an  authority ;  and  onoe  more  to  read  of  Hans  the 
Esquimaux,  whom  Kane  lored,  and  Hayes  hated ;  and  of  the  family  whioh 
was  fonnd  to  have  been  the  resnlt  of  that  elopement  of  Mr.  with  Mrs.  Hans, 
of  whioh  I  then  spoke.  For  that  very  year  in  whioh  I  read  my  paper  Captain 
Hall  came  home  to  Amerioa,  and  olamoured  for  another  Arotio  expedition. 
In  1870  he  set  out  in  a  small  river  steamer,  the  Polaris,  sailed  through 
Melrille  Bay  without  stopping,  and  right  away  beyond  Kane  and  Hayes^ 
through  Kennedy  Channel,  to  a  channel  which  he  called  Eobeson  Straits. 
Ho  sailed  from  Cape  Shaoldeton,  675  miles  northward,  in  five  days.  Two 
men  of  the  Polaris  saw  beyond  latitude  84,  that  is  to  about  416  miles  ficom 
the  Pole.  His  ship  was  ice-bound,  but,  what  was  still  more  unfortunate, 
he,  himself,  who  was  a  man  worthy  to  be  Kane's  suooeesor,  died,  and  the 
next  in  command  was  of  another  spirit.  Hans  and  Mrs.  Hans  were  in  the 
Polaris,  and  so  was  Morton.  A  stronger  vessel  could  have  easily  broken 
through  tiie  ice ;  and  to  the  north  was  seen  navigable  water,  called  now  by 
the  noble  name  of  Lincoln.  Moreover  as  they  found  that  two  tides  meet 
at  Cape  Fraser,  just  opposite  the  Humboldt  Glacier  of  Kane,  one  from  the 
north  and  another  from  the  south,  it  seems  almost  certain  that  Hall  was 
dose  to  the  north  coast  of  Greenland,  and  as  it  was  an  unusually 
f  aTourable  season,  he  could,  no  doubt,  if  he  had  come  to  no  more  land,  and 
had  not  been  stopped  by  ice,  have  reached  the  Pole  in  three  or  four  days. 
In  latitude  88  a  piece  of  pinewood  was  found  drifting  south,  whioh  must 
have  come  from  Siberia.  As  it  was,  nothing  more  was  done.  The  ship  got 
free,  was  again  beset,  and  so  severely  nipped  that  the  crew  were  got  ready  to 
abandon  her.  As  ahe  righted,  however,  part  were  on  board,  when  part 
with  the  boats  were  left  on  the  floe,  and  a  marvellous  voyage  that  party  on 
the  floe  had,  being  on  the  ice  from  latitude  77i  to  68i,  that  is^  for  about 
1660  miles,  till  they  were  picked  up  off  the  coast  of  Labrador.  Among 
them  were  Hans  and  Mrs.  Hans ;  and  in  latitude  82  a  little  Hans  had  been 
bom  to  them,  who  has,  we  may  reckon,  a  more  northerly  birthplace  than  any 
other  human  being. 

The  Polaris  was  run  ashore  and  her  crew  passed  the  second  winter  near, 
and  north  of  Cape  Alexander.  Here  they  constructed  two  flat-bottomed 
boats  and  set  off  south,  being  picked  up  by  the  sealer  Bavenscraig,  a  little  less 
than  29  miles  S.  B.  of  Gape  York.  With  them  were  a  man  named  Hayes 
(wheiber  the  Br.  Hayv  of  Kane's  expeditioB,  I  don't  know)  and  Morton. 


The  latter  is  an  IrfailnnaTi,  and  whether  orno  he  had  been  indnlging  the  UrtAj 
fasaoy  d  hie  natkm  too  much  in  hie  preyione  aoooont,  certain  it  is  that  the 
obaenrationa  of  Kane  and  Hayee  had  been  prored  to  be  somewhat  errooeoos, 
and  Morton  was  much  chaffed  abont  the  ocean  he  had  disoovered  in  1854. 
Kane  too»  it  wae  fonnd,  had  placed  Gape  Constitntion  nearly  58  miles  north 
of  its  troe  position.    The  shore  of  Greenland,  where  it  has  been  seen  farthest, 
is  predpttoiis.    It  goes  North  only  to  lat.  83'30,  and  then  trends  eastwards. 
{Srimiell  Land  on  the  contrary  is  low  and  shelying,  with  fast  ice  attached  to 
it.    It  also  at  82.80  seemed  to  trend  weetwards,  while,  nearly  70  miles  to  the 
North,  land  was  seen.    That  land  is  probably  an  island,  so  np  here  oar  ship 
will  go,  and  if  there  is  a  sea-lead  go  ronnd  the  island,  or  if  not  the  men  will 
land  on  it  and  so  make  their  way  towards  the  Pole  with  a  sledge  and  boats. 
Supposing  they  can  get  to  this  island  they  will  then  be  a  little  oyer  400  miles 
finom  the  Pole.    The  plan  of  the  expedition  is  as  follows :  Two  ships,  the 
Alert  and  Discoyery,  the  former  a  Boyal  Navy  steam  sloop  of  751  tons  and 
100  horse  power,  the  latter  a  whaler  of  578  tons  and  96  horse  power,  166  feet 
long  and  29  broad,  will  start  at  the  end  of  tfay  for  the  North.    The  Alert  will 
be  oommanded  by  Captain  Nares,  and  will  carry  12  officers,  1  Katnralist,  2 
Esqnimaox  or  Danish  dog-drivers,  4  Stokers,  7  Marines,  and  36  Seamen, 
including  3  Icemasters  engaged  at  Dnndee.    The  Discoyery's  crew  will  con- 
sist of  59  men.  The  Captain  who  was  in  command  of  the  Challenger  has  been 
in  tlie  Arotio  Seas  before,  and  his  second  in  command,  Captain  Markham, 
has  also  been  on  a  whaling  yoyage.    The  expedition  will  be  well  sopplied 
with  every  sort  of  stores,  including  the  best  kind  of  pemmican,  or  meat 
dsprived  of  fat,  dried,  and  then  beaten  to  powder.    It  will  sail  to  Disco  on  the 
west  of  Greenland,  .fill  np  with  coal  there,  take  dogs  on  boaid,  and  then  sail 
north  if  possible  to  lat.  83.   If  yery  Incky  in  the  season  it  wonld  probably  sail 
higher.    Bat  it  is  intended  that  one  ship  shonld  stop  there  and  proceed  to  lay 
dep6ts  along  shore  northwards,  while  the  other  ship  poshes  on  for  200  miles, 
the  farthest  point  whence  commnnications  can  be  kept  np  with  its  consort. 
Then  it  will  stop  also,  and  in  the  same  spider-like  fashion  will  proceed  to  lay 
depdts  northwaids.     So  that  in  the  spring  of  1876  a  long  line  of  dep5ts  Will 
exist,  one  half  connecting  the  two  ships,  the  other  stretching  towards  the  Pole 
and  enabling  the  sledging  party,  which  will  then  start  on  the  forlorn  hope,  to 
carry  a  smaller  burden,  because  stores  will  bo  found  on  the  way  in  the  depots. 
Cairns  will  be  erected  at  the  entrance  of,  and  along  the  shores  of  Smith's 
Sound  con'-aining  records  of  the  expedition ;   and  a  relief  ship  will  be  sent  to 
the   entrance  of   Smith's  Sound  if  the  expedition  does  not  return  before 
Noyember,  1876,  to  which  ship,  if  the  Captain  has  been  obliged  to  abandon  his 
Tmfilfl,  he  and  his  crews  will  come  by  sledges  and  boats.    If  he  thinks  fit,  he 
will  stay  longer  with  a  part  of  the  expedition  and  send  apart  only  back  to  the 
nlief  ahip.     The  object  of  the  expedition  is  primaxily  to  zeaoh  the  north  Pole 
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and  io  to  aolueTe  a  distinoUon  wfaioh  generation  after,  generation  of  flngliah* 
men  has  Btriyen  for  in  yain.  Bnt  many  diBOOTeries  are  Hoped  for  in  geography, 
geology,  geodesy,  magnetism,  meteorology,  botany,  zoology,  and  perhaps 
ethnology.  It  is  known,  for  instance,  that  North  Greenland  is  being  steadily 
npheaved,  and  on  its  shores  may  be  found,  if  no  living  human  beings,  yet 
evidence  of  the  condition  of  those  regrions  at  an  earlier  era.  Which  side  ol  the 
channel  the  dep6ts  will  be  laid,  I  am  not  sure.  I  imagine  it  would  depend  on 
the  nature  of  the  ice-foot,  and  will  be  probably  on  the  west  coast.  I  strongly 
hope  that  the  northern  ship  will  need  to  make  no  depots  at  all,  will  find  an 
open  sea-track,  and  will  triumphantly  sail  past  Hall's  farthest,  discover  Green- 
land and  Grinnell  Land  to  be  islands,  and  sail  to  the  Pole.  But  the  chances 
are  strong  that  they  will  do  nothing  of  the  sort.  I  cannot  but  fear  that  the 
cold  weather  we  have  had  this  winter  augurs  ill  for  our  success.  I  think  it  far 
more  likely  that  our  ships  will  be  stopped  before  they  reach  Hall's  point,  and 
that  though  we  shall  possibly  by  sledges  get,  this  time,  beyond  Parry's  farthest, 
we  shall  not  succeed  in  reaching  the  Pole. 

Before  proceeding  further,  I  wish  roughly  to  describe  the  gradual 
discovery  of  the  coast  of  North  America,  and  if  you  follow  with 
your  eyes  as  I  point  to  the  map,  this  will  not  be  difficult  to  re- 
member. Behring's  Straits,  you  recollect  had  been  disoovered  in  1726.  How 
were  those  Straits  connected  with  the  Atlantic  ?  The  first  Englishman  who 
ever  set  eyes  on  the  Northern  sea  was  Heame — a  daring  adventurer  whose 
discoveries  wore  disbelieved  and  who  in  fact  did  romance  a  little  though  in  the 
main  his  narative  proved  to  be  true.  He  reached  the  coast  from  the  interior 
by  the  Coppermine  Biver  in  1770.  In  1789  Mackenzie  went  down  the  Biver 
since  called  after  him,  thus  striking  the  coast  at  a  more  westerly  point  than 
Heame.  In  1819  Franklin  went  down  the  C(^permine  Biver  and  sailed  east- 
wards from  its  mouth  to  Point  Tarnagain,  tracing  the  indentations  of  the 
Coast  so  far.  In  1825,  Franklin  sailed  down  the  Mackenzie  Biver,  and  he  and 
Bichardson  parted  at  its  mouth,  the  latter  going  eastwards  and  along  the  coast 
to  the  Coppermine  Biver,  while  he  himself  turned  westwards,  hoping  to  reach 
the  point,  already  known,  called  Icy  Cape.  He  did  not  get  so  far  and  named 
his  farthest  point  Beturn  Beef,  but  by  this  joint  exploration  a  great  piece  of 
the  coast  had  been  delineated.  In  1831  Back  discovered  the  source  of,  and 
descended  the  Great  Fish  Biver  now  called  after  his  name.  He  attempted  to 
reach  Point  Tumagain  from  its  mouth  but  failed.  Thus  the  sea  was  reached 
at  a  third  point  and  the  coast,  if  not  explored,  was  roughly  known  from 
Beturn  Beef  to  Back's  Biver.  In  1887,  Messrs.  Dease  and  Simpson  comple.ed 
the  survey  of  the  coast  from  Icy  Cape  co  Beturn  Beef,  and  in  1838  went  from 
the  Coppermine  Biver  beyond  Franklin's  farthest  eastern  encampment,  but 
not  as  far  as  Back's  Biver.  In  1889,  however,  they  not  only  reached  Back's 
Biver,  but  sailed  round  the  peninsula  of  Adelaide  and  sighted  a  part  ot 
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Boothia.  Lftstlj,  in  18i5— i7|  Dr.  Bae  explored  the  peninsula  of  Boothia. 
And  8o  the  whole  ooast  was  mapped  ont  by  the  gradual  disooyeries  of  these 
hardj  travellers  in  a  little  less  than  eighty  years. 

And  now,  as  I  have  thns  sketched  the  history  of  Arotio  en- 
terpriae,  and  of  North  Americaa  disoovery  in  oniline,  I  will  try, 
though  it  is  Yoxy  hard  to  do  so  in  a  few  minutes,  to  give  you 
some  idea  of  one  of  its  episodes.  Some  of  yon  may  be  familiar  with  it 
already,  but  I  fanoy  a  good  many  of  you  only  know  Sir  John  Franklin  as  a 
name^  and  will  not  be  sorry  to  make  a  little  closer  aoquaintanoe  with  him.  Just 
as  in  our  generation,  Kane  and  Hall,  and  Ho.Clintock  and  Mo.Clure  are 
household  words,  so  in  the  previous  generation  were  Parry  and  Franklin,  and 
Biohardson  and  Back.  Hound  the  names  of  Fany  and  Franklin,  some  of  the 
proudest  recollections  of  Englishmen  must  always  cluster.  Dear  friends  in 
life^  in  death  they  will  never  be  divided.  They  toiled  in  the  same  field  for  the 
■ame  object,  and  rarely  has  any  nation  been  able  to  boast  of  possessing  two 
friends  of  such  lofty,  pure,  and  disinterested  characters. 

The  object  of  the  expedition  I  am  g^ing  to  describe,  was  to  make  scientific 
observations  of  the  Aurora  Boreahs,  Ac ,  and  determine  the  latitudes  and  longi- 
tudes of  the  Northern  Coast  of  America,  w  hich,  in  that  quarter,  had  never  been 
seen  as  yet  by  any  European  except  Hearne  in  1770,  and  also  to  trace 
the  trendjof  that  coast  from  the  mouth  of  the  Ooppermine  river  eaatwards. 
Franklin  hoped  to  reach  Bepulse  Bay  on  the  East, where  Middl6tOB,in  1742,  had 
seen  a  frown  strait.  Westwards  of  that  point,  the  coast  was  only  known  by 
Indiaji  rumours,  and  Franklin  sailed  with  the  hope  of  being  able  to  place  on 
our  maps  its  outline.  He  also  meant  to  place  conspicuous  marks  along  the 
ooaat  which  might  be  seen  by  Parry,  who  was  then  attempting  to  find  a  North 
Weat  Passage  by  fiepulse  Bay,  which  was  not  then  known  to  be  only  a  Bay. 
Franklin  sailed  in  1819,  furnished  with  letters  to  the  Hudson's  Hay  Company, 
and  the  North  West  Company,  which  then  divided  the  fur  trade  of  North 
America.  The  officers  of  those  Companies  were  directed  to  gplve  him  every 
help,  and  the  point  he  first  made  for  was  York  Factory,  the  chief  establishment 
of  the  Hudson's  Bay  Company  on  the  west  shore  of  Hudson's  Bay.  Here  he 
expected  to  get  information  as  to  whether  it  would  be  best  to  go  from  east  to 
west^  or  from  west  to  east  in  his  explorations,  and  also  as  to  his  chances  of  an 
escort  of  Indians  which  he  hoped  to  obtain  on  his  way.  He  sailed,  then,  in 
ICay  1819,  and  off  the  island  of  Besolution  the  expedition  nearly  came  to  an 
end.  The  ships  were  in  a  thick  mist  for  days,  and  the  currents  drove  them 
along  violently  without  their  knowing  where  they  were.  Suddenly  the  fog 
Kfted,  and  a  few  yards  off  they  saw  a  towering  rocky  ooast  on  which  directly 
afterwards  the  ship  struck.  I  cannot  stop  to  tell  minutely  how  they 
thought  shipwreck  certain,  how  one  of  their  consorts  disappeared  in 
the    mist   and   was    no    more    seen,    how   the   water   gained     on     the 
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pumps  though  eyen  the  women  on  board  worked  at  them,  how  a 
heayy  gale  roee  and  the  ice  closed  in  ronnd  them,  and  how  by  desperate 
exertions  they  g^t  at  the  leaks,  crammed  felt  in,  and  drew  a  sail  under  the 
ressel  over  them  and  fastened  it  with  ropes.  Suffice  it  to  say,  that  after  mnch 
hardship  they  reached  Fort  York  at  last,  on  the  80th  of  Angnst,  and  the  first 
sight  whioh  gladdened  their  eyes  was  that  of  their  lost  consort  riding  snngly  in 
the  bay.  At  York  Factory,  Franklin  finally  determined  to  make  for  the 
Coppennine  Biver  by  Cumberland  Honse  andthegreat  Slave  Lake,  and  to  track 
the  sea  shore,  from  west  to  east.  On  September  9th  he  set  out  from  Fort  York, 
but  had  to  leave  a  quantity  of  stores  behind.  The  Governor  assured  kim  he 
could  get  tobacco,  ammunition,  and  spirits  at  the  other  stations  of  the 
Company,  so  Franklin  asked  him  to  send  on  the  residue  next  season,  and  the 
first  fatal  mistake  was  made  not  by  him  but  his  advisers.  The  route  lay  over  a 
wild  country  in  which  lake  succeeded  lake,  and  river  river,  with  strips  of  land 
intervening,  across  which  they  had  to  haul  their  boats.  Such  a  passage  is 
called  a  portage  and  most  fatiguing  labour  it  must  be.  690  miles  of  such  toil 
they  aooomplishedy  and  on  October  22nd,  1819,  reached  Cumberland  House. 

On  the  way,  however,  they  had  been  obliged  to  leave  16  pieces  of  their 
stores  to  be  forwarded  by  the  Hudson  Bay  Company  the  next  season.  At  Fort 
Cumberland,Franklin  left  Midshipman  Hood  and  Bichardson,  and  on  the  18th  of 
January  set  out  with  Back  for  Fort  Chippewan  because  he  thought  it  necessary 
at  once  to  make  arrangements  for  his  Indian  escort  and  for  the  route  north  of 
the  Great  Slave  Lale,  with  which  no  one  at  Fort  Cumberland  was  acquainted. 
He  reached  Fort  Chippewan  on  liTarch  26th,  having  travelled  in  mid-winter 
in  the  same  way  as  before,  857  miles,  and  passed  the  Hudson  Bay  stations 
of  Carlton  House,  Isle  k  la  Crosse,  and  Pierre  au  Calumet  on  the  way.  At  the 
last  place  he  heard  that  the  provisions  at  Fort  Chippewan  were  at  a  low  ebb, 
that  many  of  the  hunters  were  disabled  by  an  epidemic  and  that  he  would  have 
great  difficulty  in  getting  an  escort  of  Canadian  Voyagers  or  Indians  to  the 
sea,  owing  to  their  dread  of  the  Esquimaux.  Franklin  was  glad  to  get  to  the 
Fort  for  he  had  suffered  great  agony  from  his  snow  shoes,  each  cf  which 
weighed  between  two  and  three  pounds,  and  had  galled  the  feet  and  made  the 
ancles  swell  till  the  pain  was  almost  intolerable.  On  July  18th  he  was  rejoined  by 
Mr.  Hood  and  Dr.  Bichardson  who  brought  some  of  the  stores  left  behind 
but  ten  bags  of  pemmican  or  dry  pounded  meat  were  found  to  be  mouldy,  so 
that  they  had  to  start  northwards  with  only  one  day's  supply  of  this  essential 
article.  Meanwhile,  Franklin  during  his  stay  at  Fort  Chippewan  had  organised 
the  Expedition.  Some  Ooppermine  Indians  had  agreed  to  meet  him  at  Fort 
Providence,  and,  on  condition  of  Mr.  Wentzel,  one  of  the  agents  of  the  North 
West  Co.  accompanying  them,  to  go  with  Franklin  to  the  oeast,  a  rough 
scheme  of  it  and  of  the  route  to  it  having  been  obtained  from  some  of 
them.     On  the  18th  of  July,  1880,    the  Expedition  left  Fort  Chippewan, 
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It  oonsiated  of  3  oanoes,  16  Canadian  Voyagen,  one  faithful  Knglaahman  John 

Hepbam,  a  Chippewan  woman,  and  the  fonr  English  offioers.    It  was  to  be 

Joined  at  Fort  IVovidenoe  hj  two  Canadian  interpreters,  Hr.  Wentsel,  and  the 

iDdiana.    They  Tinted  the  station  of  Moose  Deer  Island.  260  miles  from  Fort 

Chippewan  on  Jnly  25th,  haying  oome  most  of  the  way  by  water,  and  on  July 

29tli  reaohed  Fort  Froyidenoe  76  (statate)  miles  beyond  Moose  Deer  Island. 

Here  they  met  Wentzell,  and  Akaitcho,  or  Big  Foot,  the  Indian  Chief,  who 

agreed  to  go  with  them  to  the  sea  and  hnnt  for  them  on  the  way.      Franklin 

had  meant  to  go  down  the  Mackenzie  River,  and  thenoe  by  the  Bear  Lake  to 

the  Coppermine  Biver,  bnt  now  he  was  forced  to  keep  nearer  the  North  West 

Company's  Establishments  on  the  Blave  Lake  in  order  to  get  ammunition  in 

the  winter.    And  so  at  last  they  set  ont  on  Angnst  2nd,  1820,  to  carry  ont  the 

main  object  of  the  whole  Expedition.    Fiye  Englishmen,  seyenteen  Voyagers, 

three  Inteipreterg,  Mr.  Wentzel,  and  the  Indians  made  np  the  whole.    They 

were  miserably  proyisioned,  and  in  4  days  had  eaten  their  chief  supplies, 

hsnoef orwaid  haying  to  liye  mostly  on  fish  and  the  proceeds  of  hunting.    On 

August  20th  they  reached  a  spot  658  miles  &om  Fort  Chippewan,  where  it  was 

proposed  to  winter.    Here  they  built  a  house  called  Fort  Enterprise,  a  hut 

which  will  liye  in  men's  memories  when  many  a  real  Fort  famous  in  its  day 

has  been  fotgotten  for  oyer.    After  settling  the  hut  FrankHn  proposed  at  once 

to  leaye  it  and  set  out  for  the  Coppermine  Biyer,  and  descend  it  to  the  sea. 

Bnt  Akaitcho  refused.    After  much  debating  the  latter  said  "  Well,  I  haye  said 

eyerything  I  can  urge  to  dissuade  you  from  going  on  this  seryioe,  on  which  it 

seems  yon  wish  to  sacrifice  your  own  liyes  as  well  as  the  Indians  who  might 

attend  you ;  howeyer,  if  after  all  I  haye  said  you  are  determined  to  go,  some 

of  my  young  men  shall  join  the  party,  because  it  shall  not  be  said  that  we 

permitted  you  to  die  alone  after  haying  brought  you  hither ;  but  from  the 

moment  they  embark  in  the  canoes,  I  and  my  relatiyes  shall  lament  them  as 

dead."    To  such  an  appeal  there  was  no  real  answer,  and  the  idea  was  giyen 

up.     So  that  winter  the  party  stayed  at  Fort  Enterprise,  liying  chiefly  on 

rein-deer  meat.    The  cold  was  intense.    The  trees  froie  to  their  yery  centres 

and  became  as  hard  as  stones  and  harder  to  cut.    Bome  of  the  axes  were 

broken  daily.      At  last  they  had  only  one  left.    The  carpenter  alone  was 

allowed  to  use  it,  and  if  that  had  broken  before  they  got  others  it  would 

haye  been  a  serious  matter.    But  others  were  brought  by  Mr.  Back  who  went 

to  Fort  Froyidence  to  arrange  for  the  conyoy  of  the  supplies  left  behind  at 

Fort  Cumberland.    The  fish  froze  as  they  were  taken  from  the  nets  and  were 

then  split  epen  with  a  hatchet  and  the  insides  taken  out.    After  thus  being 

frozen  they  would  recoyer  life  again  when  thawed  by  fire.    A  carp  leaped 

about  with  much  yigour  after  it  had  been  frozen  for  36  hours.     Such  spirits 

ss  they  reoeiyed  were  proof,  but  they  froze  and  when  thawed  flowed  out,  of 

the  ooaaistenoy  of  honey.    Mr.  Back  went  back  as  far  as  Fort  Chippewan 


ttetelHng  1104  miles  on  snow  ahoes,  with  no  coyeriBg  at  night  in  the  woods 
than  a  blanket  and  deer  skin  when  the  thermometer  was  frequently  at — 40° 
and  once  at — 57^  being  moreover  sometimes  for  two  or  three  days 
without  food,  only  to  find  that  part  of  their  stores  had  not  oome 
from  Fort  Cnmberland  owing  to  an  officer's  misoondnot,  and  that 
the  chief  of  Fort  Frovidenoe  was  spreading  false  reports  about  Fraaklin 
among  the  Indians.  The  fact  was,  this  man  thought  Franklin  was 
coming  to  compete  with  his  company,  and  he  refused  to  honour 
the  requisitions  on  him  which  Franklin  gaye  to  the  Indians.  The  latter 
consequently  became  suspicious.  Luckily  Akaitcho  was  a  sensible  man  and 
was  under  Franklin's  influence,  but  still  the  conduct  of  Mr.  Weeks  led  to 
great  mischief.  Howeyer,  though  food  and  ammunition  were  low,  Hood  and 
Franklin  made  expeditions  to  the  Coppermine  Biyer  to  prepare  for  the  descent 
of  it  in  the  summer.  One  amusing  and  one  serious  eyent  occurred  during  this 
period.  They  had  an  Indian  guide  named  Keshkarrah.  Bis  daughter  was 
called  Green  Stockings  and  was  the  belle  of  the  tribe.  So  Mr.  Hood  wished  to 
take  her  portrait.  But  for  a  long  time  her  mother  refused,  because  she  said 
the  King  of  England  if  ho  saw  it  would  fall  in  loye  with  her  and  send  a  force 
to  take  her  away.  She  was  not  16,  it  may  be  obsenred,  and  had  already  been 
married  twice.  The  serious  eyent  was  that  the  Canadians  bringing  the 
stores  from  Fort  Froyidence  broached  a  rum  cask  on  the  way.  Not  only  was 
this  a  serious  loss  in  itself,  but  it  augured  ill  fc  r  the  honesty  of  these  men,  an 
omen  fatally  fulfilled  afterwards.  Two  important  persons  had  now  been  added 
to  the  party,  Julius  and  Augustus,  Esquimaux  who  it  was  hoped  would 
interpret,  if  they  fell  in  with  hostile  Esquimaux  near  the  sea,  and  who  proved 
to  be  most  faithful,  sturdy,  and  oheerful  fellows,  better  than  any  of  the  other  men 
except  Hepburn.  The  Canadians  in  fttot  were  beginning  to  be  afraid  of  the 
journey  and  were  secretly  urging  the  Indians  to  keep  Franklin  on  short 
commons  so  as  to  daunt  him.  In  April  few  fish  could  be  got,  the  Indians  sent 
no  meat,  and  the  potmded  meat  left  was  almost  gone.  Sometimes  they  only 
got  one  meal  a  day.  The  Indian  families  whom  the  hunters  had  left  at  the 
Fort  scraped  up  the  snow  to  find  bones,  deer^s  feet,  bits  of  hide  and  other 
of^  which  they  boiled  down  to  get  the  nourishment  out  of  them.  Franklin 
pitied  them  then,  and  I  ask  you  to  remember  that  fact. 

After  muoh  bickering  with  Akaitcho  he  and  Franklin  at  last  came  to 
terms.  Mr.  Wentael  was  to  go  to  the  sea  with  him,  but  not  to  embark  on  it. 
He  and  the  Indians  were  to  come  back  and  lay  dep6ts  of  provisions  for 
Franklin's  return-march,  and  especially  to  make  a  large  depdt  at  Fort 
Enterprise.  The  Icng-wished-for  day  came  at  length,  and  on  June  14th, 
1821,  the  expedition  set  out  for  the  Coppermine  Biver.  I  must  skip  the 
details.  On  July  ISth,  when  they  were  twenty  or  thirty  miles  from  the 
sea,  they  came  on  traces  of  Esquimaux  who  could  not  be  induced  to  listen 
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to  their  orertnres  of  friendship,  bnt  fled  from  them.  This  so  alarmed  the 
Indians  that  the^  determined  to  go  back,  and  St.  Germain  and  Adam,  the 
two  huiters  and  interperters,  asked  to  go  too.  This  was  not  allowed,  but  Mr. 
Weofcael  went  with  the  Indians  having  promised  Franklin  to  see  that  the  dep6ts 
were  made  at  Fort  Enterprise.  The  party  were  now  rednoed  to  twenty,  and 
when  they  xeaohed  the  month  of  the  Coppermine  Birer,  they  had  travelled 
884  miles  from  Fort  Enterprise.  The  sight  of  the  sea  scared  the  Canadian 
voyagers,  as  mnch  as  that  of  the  Esqaimamc  had  soared  the  Indians.  Bnt 
Hepbnm  was  delighted,  and  the  officers  also  were  glad  to  be  on  an  element 
with  whioh  they  were  familiar,  and  at  last  to  be  at  the  work  for  which 
they  had  been  dispatohel  from  England.  I  can't  stop  to  describe  the 
voyage.  They  never  got  half  way  to  Bepnlse  Bay,  bnt  mistaking  Bathnrst 
Inlet  for  the  main  trend  of  the  coast,  went  a  long  distance — 174  geographical 
miles — ont  of  their  way.  Two  bags  of  penmiican,  their  chief  reliance^  became 
monldy,  and  the  farther  they  went,  the  more  frightened  the  Canadians 
became^  and  the  more  eager  to  retom.  At  last,  when  they  had  travelled  646 
miks,  though  they  had  oome  not  more  perhaps  than  between  800  and  400 
as  the  crow  flies,  they  tnmed  home  at  a  point  they  called  Cape  Tomagain. 
On  the  very  day  they  did  so,  Pany  onrionsly  enough  sailed  ont  of  Bepnlse 
Bay,  which  was  688  miles  off.  Franklin  had  originally  intended  to  go  back 
to  the  Coppermine  Biver,  and  retom  by  the  way  he  had  come,  so  as  to  pass 
by  the  depots  he  had  ordered  the  Indians  to  make.  But  he  had  now  jnst 
half  a  bag  of  pemmican  left,  so  he  was  foroed  to  take  another  ronte^ 
and  failed  to  the  month  of  the  Hood  Biver,  np  whioh  he  meant  to  go  as  far 
as  it  was  navigable,  and  then  after  constmoting  some  small  canoes  ont  of 
fais  big  ones  to  make  the  best  of  his  way  with  them  to  Fort  Enterprise. 

And  now  I  come  to  one  of  the  most  tragic  histories  ever  told.  One  might  call 
it  pathetic,  bnt  that,  as  Thackeray  says  of  the  oircnmstanoes  of  Geoige  Ill's 
madness,  it  is  too  terrible  for  tears.  Nevertheless,  no  one  oonld  read 
Franklin's  diary  and  not  be  tonched.  It  was,  it  mnst  be  remembered, 
written  from  night  to  night,  after  the  day  had  been  spent  in  one  of  the 
most  frightful  of  all  torments,  starvation,  and  when  death  seemed  to  draw 
visibly  nearer  hour  by  hour.  It  is  as  if  he  had  written  it  with  his  heart's 
blood,  which  to  the  last  drop  he  was  determined  should  be  shed  for  those 
at  home  in  England.  There  is  no  unmanly  wailing  in  it.  It  is  the 
most  matter  of  fact  record  of  appalling  sufferings.  Perhaps  the  most  tragic 
feature  of  it  is  that  at  one  point  the  dates  cease.  Whether  he  had  loet 
count  of  time  I  do  not  know.  The  diary  does  not  ceate  though  the  dates  do. 
Perhaps  the  record  of  those  days  was  added  afterwards,  because  however 
willing  the  spirit  was,  he  found  it  frequently  impossible  to  pen  his  notes 
upon  the  spot. 
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On  the  26th  of  Angnst  they  reached  Hood's  Biveri  and  thej  set  out  for 
Point  Lake  (149  miles  ofli  as  the  crow  flies)  on  the  waj  to  Fort  EnterprisOi 
each  man  oanying  abont  ninety  pounds  weight,  and  they  advanced  ahont  a 
mile  an  honr.    Those  who  carried  the  canoes  had  the  hardest  work,  for  snow 
fell  on  September  1st,  and  the  bearers  constantly  fell  down,  and  as  the  gronnd 
was  covered  with  small  stones,  and  they  had  only  soft  moose  skin  shoes,  it 
was  painful  to  walk.    However,  they  shot  some  mnsk  oxen  at  starting,  and 
with  food  they  oonld  have  borne  all.     Bnt,  on  the  4th,  Franklin  writes — 
"  As  we  had  nothing  to  eat,  and  were  destitute  of  the  means  of  making  a 
fire,  we  remained  in  onr  beds  all  the  day,  bnt  the  covering  of  onr  blankets 
was  insufficient  to  prevent  our  feeling  the  severity  of  the  frost ; "  and  the 
drifting  of  the  snow,  which  was  three  feet  deep  outside  the  tents,  and  several 
inches  on  the  blankets.     They  were  without  fire,  and  without  food,  but 
hunger  was  the  worst  pang  of  all.    On  the  morning  of  the  7th  they  set  out 
again,  having  had  only  a  little  portable  soup  since  the  4th.    One  meal  of  it 
was  still  left.      Franklin  fainted   on  txying  to  walk,  in    eonsequence   of 
exhaustion  and  exposure  to  the  wind.    At  the  men's  request,  he,  though  he 
at  first  refused,  took  a  morsel  of  the  soup  and  so  went  on.    The  snow  was  a 
foot  deep.    The  swamps  over  which  they  passed  were  frozen,  but  often  let 
them  knee  deep  into  the  water,  and  the  canoe  bearers  were  constantly  blown 
down,  or  slipped  on  the  stones.    At  last  the  biggest  canoe  was  so  broken 
as  to  be  useless — and  worse  than  this — to  them  terrible  disaster,  because  the 
other  canoe  was  too  small  to  carry  their  party  across,  Franklin  suspected 
it  was  done  on  purpose  by  Benoit,  one  of  the  Canadians.    However,  making 
the  best  of  a  bad  job,  they  lit  a  fire  and  cooked  the  last  remnant  of  the 
portable  soup.    After  this  they  sometimes  shot  a  few  partridges,  but  lived 
chiefly  on  tripe  do  roche,  a  glutinous  lichen  which  they  scraped  from  the 
rooks.    It  allayed  the  pangs  of  hunger,  but  afflicted  some  of   them  with 
terrible  maladies;  Mr.  Hood  being  the  chief  sufferer.    They  were  always 
stumbling,  where  to  break  a  limb  meant  death,  for  they  could  not  have  carried 
anyone  now.    At  last,  on  September  10th,  they  saw  a  herd  of  musk  oxen, 
and  the  hunters  went  in  chase.    They  crept  to  them  so  cautiously  that 
they     took    two  hours    to  get  within  gun-shot.       The  others    watched 
breathlessly,  offering  up  prayers  for  theii  success.    The  hunters  fired,  at 
last,  and  to  their  extreme  joy  one  cow  fell.    It  was  cut  up  and  skinned  in  a 
few  minutes.    The  contents  of  the  stomach  were  devoured  raw,  and   all 
the  rest  of  the  inside  was  pronounced  by  the  most  dainty  to  be  delicious. 
This  was  the  first  real  meal  they  had  had  for  six  days,  and  oddly  enough 
they  felt  weaker  after  it   than  before.    The  wretched  Canadians,   it  was 
found,  had  thrown  away  the  fishing  nets  to  get  rid  of  the  weight,  and  now 
it  was  found  necessary  to  leave  behind  most  of  the  instruments,  and  a  few 
books  tbej  had  carried,  and  take  only  ammnnitioni  clothing,  and  the  instnunegats 
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reqniaiie  for  finding  their   way.    It  was  afterwards  found  that  the  hnntem 

bad  kept  to  themselTes  some  of  the  partridges  thej  had  killed,  bnt  Perranlt, 

one  of  the  Canadians,  geaeronsly  gave  the  Englishmen  some  scraps  he  had 

sared  from  his  allowanoe.    On  the   19th  they  were  faint  from  hunger,  and 

having  to  march  through  mow  two  feet  deep,  against  a  piercing  wind,  the 

c»ld  ont  their  enfeebled  frames,  and  they  dropped  and  broke  the  second  canoe. 

Tet  it  is  on  this  day  Franklin  records  the  following  as  the  nightly  routine. 

On  halting,  each  man,  if  they  conld  get  a  fire,  thawed  his  shoes,  and  put  on 

dry  ones,  wrote  notes  on  the  day's  events,  after  prayers  were  read,  ate  such 

supper  as  there  might  be  in  the  dark,  and  lay  down  in  his  blanket,  keeping 

up  a  cheerful  conversation  till  sufficient  warmth  came  to  admit  of  sleep. 

Often  however,  they  had  to  lie  down  in   wet  clothes,  and  were  afraid  to 

take  off  their  boots  lest  they  should  be  frozen  so  hard  that  they  would  be 

unable  to  put  them  on  next  morning.    They  had  patched  up  the  canoe,  but 

cm  the  22nd,  Peltier,  who  was  in  charge  of  it,  came  and  said  it  had  been 

again  dropped  and  was  useless,  and  refused  to  go  back  for  it.    "  This,"  says 

Franklin,  *'  caused  me  anguish  impossible  to  describe."     Bome  of  the  men 

found  some  deer  bones  left  by  wolves.    They  burnt  them  in  the  fire  and  ate 

them,  seasoning  their  meal  with  part  of  their  old  shoes. 

Next  day  they  dined  again  off  their  shoes  and  some  other  scraps  of 
.eatber,  but  on  the  next  had  the  luck  to  shoot  five  small  deer.  Franklin  now 
sent  Hr.  Back  and  the  interpreters  on  ahead  to  get  as  fast  as  possible  to  the 
Indians  and  try  and  procure  meat.  The  rest  soon  afterfrards  found  a  putrid 
deer,  which  they  greedily  devomred.  The  loss  of  the  canoe  was  soon  fatally 
felt.  They  came  to  a  stream  which  they  must  cross  or  die  in  going  round  it. 
They  made  a  raft  but  could  not  steer  it  for  want  of  oars.  Br.  Bichardson 
took  a  rope  and  actually  tried  to  swim  across,  and  this  in  spite  of  treading  on 
a  dagger  just  before,  which  cut  him  to  the  bone,  bnt  as  he  reached  the  other 
side  he  sank,  and  they  had  to  pull  him  back.  On  stripping  him  the  sight  of 
the  skeleton  he  was  seemed  to  open  the  ejes  of  all  of  them  to  their  desperate 
oondition.  '*  Ah  que  nous  sommes  maigres  "  exolaimed  the  Canadians.  Dr. 
Kichardson  had  lost  all  sensation  in  one  side  and  did  not  completely 
recover  it  till  the  next  summer.  On  the  1st  of  October  Mr.  Back  rejoined  the 
party,  being  forced  to  try  to  cross  at  the  same  place.  They  managed  to  make 
a  canoe  and  found  the  antlers  and  back-bone  of  a  deer.  The  marrow  though 
putrid  and  though  so  acrid  as  to  take  the  skin  off  their  lips,  they  divided  care« 
fully  and  eagerly  ate.  If  r.  Hood  was  now  a  mere  shadow,  and  Dr.  Richardson 
was  lame.  The  former  could  not  eat  the  tripe  de  roche  and  the  men  stole  a 
partridge  reserved  for  him.  They  no  longer  felt  hungry,  but  dreamt  of  eating 
all  night  long.  At  last  St.  Germain  managed  to  get  the  oanoe  across,  and  the 
rest  were  drawn  over  one  by  one.  Mr.  Back,  St.  GermaiUi  Belanger  and 
Beaupariaat  were  then  sent  on  to  Fort  Snterprise  to  the  dep6t  there  and  to 


find  the  IndianSi  and  masij  of  tlie  party  thought  their  difficnItieB  orer.  But 
next  day,  Oct.  6,  Cr^t  on  reaching  the  night's  encampment  was  nnable  to 
stand.  The  tripe  de  roohe  had  broken  down  Hood  and  this  man  and  YaiUant. 
They  snpped  that  night  on  some  bits  of  leather,  and  next  morning  breakfasted 
on  the  remains  of  their  old  shoes.  On  Oct.  6th  Samandr^  came  to  Franklin 
who  was  ahead  and  said  Credit  and  Yaillant  oonld  go  no  further.  Dr. 
Bicbardson  went  back  and  found  Yaillant  lying  down  nnable  to  move.  Cr^t 
was  farther  behind  and  was  seen  no  more.  Bichardson  oonld  giro  no  help, 
bat  Belang^r  came  back  and  took  np  Yaillant's  bundle.  The  strongest  of  the 
party  were  in  vain  entreated  to  try  and  bring  him  to  the  fire.  On  the  con- 
trary they  demanded  leave  to  throw  away  all  loads  and  make  for  Fori  Enter- 
prise as  fast  as  they  could.  This  wonld  have  meant  death  to  the  rest,  bnt  it 
was  necessary  to  do  something  at  once.  Mr.  Hood  resolved  to  remain  behind 
with  one  attendant,  where  next  they  shonld  find  tripe  de  roche  that  wonld  last 
10  days.  The  generous  Bichardson  and  Hepburn  said  they  would  stay  too. 
They  hoped  Credit  would  join  them  as  he  had  his  blanket  and  some  bits  of 
leather  to  eat. 

It  was  a  terrible  parting.  Hood  felt  he  was  endangering  the  safety  of  the 
rest,  and  Franklin  felt  that  was  his  motive,  but  he  also  saw  that  another  day's 
travel  would  kill  him,  and  hoped  before  ten  days  were  over  to  send  meat  from 
Fort  Enterprise.  So  the  rest  set  out.  But  when  they  had  gone  41  miles 
Michel  and  Belanger  were  far  behind,  and  on  encamping  were  utterly  broken 
down.  They  burst  into  tears  and  asked  to  be  allowed  to  go  back  to  Hood. 
Kext  morning  their  request  was  granted,  and  they  were  left  ac  the  camp  fire 
to  set  out  after  the  rest  had  started.  Just  before  starting,  however,  Ferrault 
and  Fontano  became  dizzy,  and  though  they  were  revived  with  some  morsels  of 
burnt  leather,  the  others  were  dismayed  and  said  they  could  not  move. 
Franklin  managed  to  get  them  on  their  journey,  but  Perrault  soon  became 
faint,  burst  into  tears,  and  asked  to  go  back  to  Michel  and 
Belanger.  They  watched  him  till  he  was  nearly  at  the  fire  and  then  went  on. 
They  had  to  march  over  ice  and  slipped  at  every  step,  and  were  so  weak  that 
the  wind  kept  blowing  them  over.  Fontano  fell  repeatedly,  and  overwhelmed 
with  grief  said  he  must  stay  where  he  was.  With  intense  anguish  Franklin 
saw  another  of  the  party  drop  behind,  but  there  was  no  help  for  it,  and  he 
could  only  urge  Fontano  to  try  and  rejoin  Michel  and  the  rest,  and  sorrow- 
fully watch  him  staggering  away  in  tbat  direction. 

And  now  only  five  persons  were  left,  Adam,  Peltier,  Benoit,  Samandr6, 
and  Franklin.  For  four  days  they  had  no  food  except  one  meal  of  tripe  de 
roche.  One  hope  alone  buoyed  them  up.  the  hope  of  reaching  Fort  Enterprise. 
And  at  last,  O  welcome  sight !  the  fort  came  in  view.  Now  they  would  find 
food,  and  more  than  that  be  able  to  help  those  behind  them.  Alas,  alas !  The 
hut  was  desolate.    There  was  no  depdt.    There  was  no  trace  of  Indians. 


Thore  was  not  even  a  note  from  Mr.  Wentzel  to  ezplain  wlij.  All  ihef  fomid 
was  a  note  from  Mr.  Back  sajing  that  he  had  suffered  the  same  disappoint* 
ment,  and  was  going  to  try  and  reaoh  Port  ProYidenoe,  or  the  Indians.  Oan 
yon  conoaTe  a  moore  appaJHng  situation  P  All  Franklin  says  is  "  I  resolred 
also  on  going  in  search  of  the  Indians"  after  a  day  or  two's  rest^  to  reondt 
the  f  oar  men  who  were  incapable  of  going  on  at  once.  And  now  they  set  to 
work  to  ooDeot  snch  refuse  as  the  Indian  women  I  asked  yon  to  remember  had 
rejected,  and  were  overjoyed  to  find  some  deerskins  and  bones.  The  women 
had  picked  the  bones,  bat  they  had  learnt  to  eat  them.  They  saw  deer  but 
had  no  sixength  to  shoot  them,  and  Franklin's  limbs  swelled  so  the  day  after- 
wards that  he  conld  not  stir.  On  October  18th  Belanger  came  in  speechless 
and  ooTered  with  ice,  with  a  note  from  Mr.  Back  saying  that  he  had  fomd  no 
Indians  and  asking  for  instructions.  Belanger  was  sent  away  when  he  had 
recovered  to  tell  Back  Franklin  intended  starting  for  Fort  I¥ovidenoe  as  soon 
as  he  oonld.  And  here  I  may  mention  that  Back  had  been  endnring  privations 
almoet  as  bad  as  Franklin,  as  yon  will  see  by  and  bye.  Franklin  fonnd 
Belanger  had  been  trying  to  entice  away  Adam  his  only  hnnter,  and  to  induce 
him  to  steal  the  one  kettle  he  had,  which  would  have  involved  the  death  of  the 
party.  To  snch  villainy  misery  had  reduced  the  best  of  the  Canadians. 
Anc^ostns  the  Esquimaux  had  meantime  reached  Fort  Enterprise.  Adam  be- 
came 80  ill  that  he  could  not  travel,  and  as  Peltier  and  Bamandre  said  they 
would  stay  with  him,  Franklin  set  out  with  Benoit  and  Augustus.  They  only 
got  over  four  miles  in  six  hours,  and  next  day  Franklin  broke  his  snow-shoes 
and  was  obliged  to  return  to  the  hut.  It  was  a  sad  return.  Adam  and 
Samandrfc  were  in  bed  too  ill  to  rise,  and  day  after  day  Franklin  and  Peltier 
watched  them,  and  themselves  grew  weaker  and  weaker,  till  at  last  whenever 
they  sat  down  it  was  only  by  the  greatest  efforts  they  could  rise  again.  Still 
however  they  conversed  cheerfully,  hoping  the  Indians  would  oome,  and  one 
day  Franklin  heardPeltier  cry  out "  ah  I  le  monde ! "  and  steps  were  audible  out- 
side. It  was  the  second  and  most  terrible  surprise,  for  in  walked  Hepburn 
and  Biohardson  with  the  news  that  Michel  and  Mr.  Hood  were  dead,  and 
Perrault  and  Fontano  had  not  been  seen.  Hepburn  brought  a  partridge  and 
it  was  the  first  meat  Franklin  had  tasted  for  81  days.  Dr.  Biohardson  begged 
Franklin  not  to  speak  in  such  a  sepulchral  voice,  never  noticing  that  his  own 
VQioe  was  equally  sepulchral. 

And  now  I  must  give  you  Richardson's  narrative.  Soon  after  Ibranklin's 
party  had  left,  Michel  returned,  but  without  Belanger  who,  you  may  re- 
oollect  had  been  left  with  him  at  the  fire  and  who,  he  said,  had  set  out  before 
him  for  Mr.  Hood's  encampment.  They  set  out  for  a  better  camping  place  of 
which  Franklin  had  told  them  in  the  note  Michel  brought.  Michel  went  off 
for  a  day  and  returned  with  what  he  said  was  part  of  a  wolf  he  had  shot, 
wMob  th^  ate.    Mr.  Hood  beoame  wortOi  and  Miohel  gfeir  sulky  and  iroold 
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koi  hanfc.    One  day  Biohardson  lef  fc  Hood  argning  with  Micliel  and  Hepbutn 
near  them  catting  wood.    Hearing  a  g^imshot  he  came  back  and  Hepburn  ran 
to  him  saying  Hood  was  dead.    They  found  he  had  been  shot  from  behind  and 
that  Michel  mnst  have  done  it.      The  latter  accused  them  of  suspecting  him 
and  neyer  gave  them  a  chance  of  conversing  together  till  two  days  later  when 
he  stopped  behind  to  clean  his  gnn.    He  was  mnch  the  strongest  and  beat 
armed  of  the  three  an^  they  felt  sore  he  would  shoot  them  when  his  gnn  was 
ready.      Hepburn    offered  to  shoot  him,  but  when  Michel  came  up  Dr. 
Bichaidson  pulled  out  a  pistol  and  shot  the  wretoh  through  the  head,  feeling  that 
if  the  deed  was  to  be  done  he  ought  to  do  it  himself.    The  one  satisfaction  one 
has  in  reading  this  long  tragedy  is  that  the  shot  which  slew  this  Iscariot  did 
not  miss  its  aim.    It  was  too  plain  what  he  had  done.     First  he  had  murdered 
Belanger.    Then  Ferrault  had  come  back  to  the  fire  and  he  had  murdered  him 
too,  and  what  he  called  a  piece  of  a  wolf  was  part  of  one  of  their  bodies. 
Then  he  had  killed  Mr.  Hood,  and  was  preparing  to  kill  the  two  others  when 
Dr.  Bichardson  [shot  him.      And   now  to  return  to  the  main  story.    After 
Bichardson's  return  Peltier  got  weaker  and  weaker  and  on  Noyember  Ist  he 
did  on  to  his  bed  and  they  thought  him  asleep  till  hearing  a  rattling  in  his 
throat  they  went  and  found  him    speechless,    and    that    night  he    died. 
Samandr^  had  been  a  little  bettor  and  had  even  been  pounding  bones,  but  he 
knmediatoly  became  yery  melancholy  and  next  day  he  too  died.      And  now 
Adam  became  worse  and  worse,  his  looks  being  ghastly  and  his  talk  inoo- 
herent,  though  Franklin  to  cheer  him  lay  by  his  side  at  night.     And  all  of  the 
party  became  peevish  and  half  light-headed,  each  fancying  the  other  silly  and 
himself  very  wise,  and  that  his  advice  on  the  most  trifling  matters  ought  to  be 
attendad  to.    But  they  repented  instantly  of  each  piece  of  pettishness  and  once 
Hepburn  exclaimed  **  Dear  me,  if  we  are  spared  to  return  to  England,  I  wonder 
if  we  shall  recover  our  understandings."    On  November  7th  Adam  waa  dearly 
near  death,  when  the  report  of  amusket  was  heard  anddireotly  after  threelndians 
entered  the  tent.    Mr.  Back  had  reached  Akaitoho's  tente  and  sent  them  with 
meat. 

On  October  4th,  1821,  Back  had  left  Franklin's  party  for  Fort  Bnterprise. 
With  him  were  St.  Germain,  Belanger,'and  Beauparlant.  Belanger  fell 
through  ice  over  his  hips  and  was  nearly  froasen  on  the  6th.  This  man  three 
times  did  the  same  thing.  I  have  just  told  you  how  he  came  in  afterwards  to 
Franklin's  party  after  a  similar  mishap.  On  the  6th  Back  was  so  weak  that 
he  could  not  hold  out  his  arms,  and  as  his  shoulders  were  so  painful  that  he 
couldn't  bend  to  let  them  hang  down  he  was  obliged  to  use  a  stick  to  extend 
them.  The  same  day  glances  had  been  cast  at  one  of  the  party  which  he 
might  have  easily  interpreted  into  the  horrible  longing  of  a  cannibal.  But 
really  it  was  a  certain  old  pair  of  leather  trowsers  which  waa  coveted,  and  it 
iTM  the  fUc9  de  r^mtcmce  of  the  eyeniiig  meal.    On  the  8th  they  were 
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eonttantlj  blown  over  b j  the  wind  and  on  trying  to  oross  ft  frosen  lako  it  blew 
thembaok  faster  than  tbey  conld  get  on.  At  night  having  no  tripe  ds  rocks 
tbej  anpped  off  an  old  gnn-coyer  and  a  pair  of  old  ahoee.  They  managed  to 
reach  Fort  Enterprise  whioh  as  has  been  related  above  they  f  onnd  deserted, 
and  nothing  ooald  be  done  bnt  go  on  to  Fort  Frovidenoe  180  miles  off.  They 
fortified  themselves  for  this  jonrney  with  some  bnmt  bones  (not  what  we 
understand  by  broiled  bones,  by  any  means)  and  bits  of  deerskin  and  set  off. 
Mr.Back  and  all  of  them  became  very  weak  on  thel4th.  He  seems  to  have  been  the 
atnmgest  man  of  Franklin's  party.  I  told  yon  of  his  1100  miles  trip  before* 
And  he  was  as  brave  as  a  lion,  and  perhaps  some  of  yon  may,  if  yon  live  near 
him,  remember  his  story  when  yon  see  him  next«  for  he  is  alive,  and  as  Sir  G. 
Back  is  one  of  the  supporters  of  the  present  expedition*  He  says 
"  Beanparlant's  face  became  so  dreadfully  swelled  that  he  oonld  scarcely  see. 
I  mjself  lost  my  temper  on  the  most  trivial  cironmstances  and  was  become  very 
peevish.  The  day  was  fine  bnt  cold  with  a  freezing  N.B.  wind.  We  had  nothing 
to  eat."  On  the  15th  he  says,  "  I  was  so  much  reduced  that  my  shoulders 
were  as  if  they  would  fall  from  my  body,  my  legs  seemed  unable  to  support 
Bifl^  and  in  the  disposition  in  which  1  then  found  myself  had  it  not  been  for 
the  remembrance  of  my  friends  behind  who  relied  on  me  for  relief,  as  well  as 
the  persons  of  whom  I  had  charge,  I  certainly  should  have  preferred  remaining 
where  I  was  to  the  miserable  pain  of  attempting  to  move." 

On  the  16th  they  were  awaiting  Belanger's  return,  for  he  had  as  yon 
lemember  been  sent  to  Fort  Enterprise  for  Franklin's  instructions. 
Beaoparlant  became  very  weak  and  on  nearing  the  place  where  th^  were 
going  to  camp  for  the  night  he  said  "  Take  your  axe  Mr.  Back,  I  shall  join 
yon  by  the  time  the  encampment  is  made."  The  others  went  on  and  seeing 
Sanaa  crows  about,  St.  Grermain  said  there  must  be  a  dead  animal  somewhere 
near.  Directly  after  they  saw  above  the  snow  some  deer's  heads  peering  over 
the  snow  without  eyes  or  tongues.  Wolves  had  killed  them  and  then  left 
them,  being  driven  away  by  the  severity  of  the  weather.  With  one  voice  Back  and 
Bt.  Germain  cried  out  "  Merciful  God  we  are  saved."  They  encamped,  but  as 
Beaoparlant  did  not  come  up  St.  Germain  went  to  look  for  him.  Soon  he 
came  back  and  said  Beauparlant  was  dead.  He  had  found  him  stretched  upon 
his  back  on  a  sand  bank  frozen  to  death,  his  limbs  all  extended  and  swollen 
encnnoDsly  and  as  hard  as  the  ice  near  him.  His  bundle  was  close  by  as  if  it 
had  rolled  away  as  he  fell,  and  the  blanket  he  wore  round  his  neck  and 
shoulders  wss  thrown  on  one  side. 

On  the  18ih  Belanger  returned,  too  weak  to  tell  all  his  tale  at  once.  St. 
Germain  broke  out  weeping,  and  Back  when  he  read  Franklin's  letter  did. the 
samsii  Belanger  would  have  killed  himself  then  and  there  by  eating  if  they 
had  let  him.  After  eating  for  two  hours,  chiefly  skin  and  sinews  of  deer,  he 
of  hunger.     And  h^re  1  may  m^n^oi^  thi^t  when  the  Indiiais 


brongbt  meattoFranUin's  party,  the  latter  ate  so  as  to  inflict  frightfiil  tonneiita 
on  tbemBolTes.  Dr.  fiiobardion  warned  tbem  they  must  not  eat  mnob  at  first, 
but  they  paid  no  heed,  and  he,  eren  while  he  spoke,  went  on  eating  himself, 
and  was  as  ill  as  any  of  them.  The  weather  was  now  so  cold  that  ice  formed 
within  two  ft.  of  their  camp  fire.  They  packed  up  deer  sinews  enongh  to  last 
eight  days,  at  one  meal  per  day,  and  then  started  on  the  march  to  Fori 
FroYidence  which  they  oalcnlated  they  conld  reach  in  fourteen  days.  "  We 
could,"  says  Mr.  Back, "  bnt  be  nnprovided  with  food  for  six  days,  and  this  we 
heeded  not  with  the  prospect  of  obtaining  fall  relief  before  ns."  On  Novem- 
ber Srd,  he  was  so  exhansted  that  he  must  haye  remained  at  the  next 
encampment  when  they  came  on  tracks  of  Indians,  and  so  was  saved  himself, 
and  sent  relief  to  Franklin. 

I  have  constantly  mentioned  the  Indians,  and  as  they  played  an  important 
part  in  the  expedition,  I  will  say  a  word  about  them  here.    They  had  made  no 
depots,  partly  because  they  firmly  believed  Franklin  and  his  men  would  never 
oome  back  again,  but  die  on  the  way ;  and  partly  also  because  Mr.  Wentzel 
found  Fort  Providence  destitute  of  ammunition,  so  that  he  could  not  supply  them 
with  the  means  of  hunting     The  North  American  Indians  are  divided  into 
several  tribes,  such  as  the  Dog-ribs,  the  Crees,  the  Strong-bows,  the  Becky 
Mountain  Indians,  and  the  Chipewans.    They  have  a  tradition  of  the  deluge. 
Some  of  them  think  they  are  descended  from  a  dog.     They  are  named  after 
their  dogs,  and  till  a  young  man  is  married  he  is  considered  the  father  of  a 
oeriiain  dog.     When  the  dogs  fight,  the  women  say  to  one  of  the  combatants 
"Are  you  not  ashamed  to  quarrel  with  your  little  brother?"    and  the  dogs 
slink  ofl(  as  if  they  really  are  ashamed.     Five  years  before  Franklin  came,  a 
fanatic  had  persuaded  one  tribe  that  to  use  dogs  was  unfilial,  so  to  avoid  the 
impiety,  they  oddly  enough  slew  every  dog  they  had,  and  had  to  drag  every- 
thing for  themselves  on  sledges.     They  have  a  queer  tradition  of  a  sort  of 
Evangelist  having  left  them  a  species  of  religious  code  in  a  far  off  land  from 
which  they  had  been  driven  by  the  rising  of  the  waters,  and  had  come  on  a 
raft  across  straits  which  had  since  been  frozen.     It  is  possible  this  dimly 
alludes  to  some  long  distant  emigration  from  Asia  across  Behring's  Straits. 
Besides  their  traditions  of  a  deluge,  they  have  other  things  in  common  with 
Europeans  which  won't  be  quite  unfamiliar  to  you.    To  Cumberland  House 
in  1819,  came  a  certain  Conjurer  who  boasted  that  although  his  hands  and  feet 
were  tied  as  securely  as  possible,  yet  when  placed  in  a  conjuring-house  he 
would  speedily  disengage  himself  by  the  aid  of  two  or  three  familiar  spirits. 
The  Englishmen  took  him  at  his  word,  and  promised  him  a  great  coat  if  the 
spirits  looked   sharp.      He  entered  his  tent,  and  was  fastened  with  several 
fathoms  of  rope.     Then  he  began  to  chant  a  vety  monotonous  hymn,  a  sort  of 
Indian  Gregorian,  I  suppose.    The  rest  of  the  Indians  stood  round  in  great 
doubts  xeipeoting  the  powers  of  a  devil  when  put  into  competition  with  thoso 
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of  a  wliite  man*  One  hour  and  a  balf  elapsed  when  the  tent  shook  violently. 
*'  Ah  "  said  the  Indians,  "  One  devil  has  gone  under  the  moose-skin."  Bnt 
after  another  half  honr  it  was  found  that  the  oonjnrer  was  shaking  with  oold. 
The  thermometer  was  verj  low  and  this  Indian  Dayenporti  pluckier  than  his 
brother  swindlers  of  Europe,  had  gone  to  work  stripped  to  the  skin.  At  last 
be  gave  it  up  as  a  bad  job,  for  an  expert  sailor  had  tied  him  up,  and  he  took 
the  earliest  opportunity  of  sneaking  away  from  the  Fort. 

The  chief  Indian  I  have  mentioned  was  Akaitcho.  He  was  a  mixture  of 
craft  and  generosity  very  strange  to  read  of.  Tou  have  heard  how  he  failed 
to  keep  his  promise  about  the  depots.  Bnt  when  Baok  and  Franklin  reached 
bim  at  last  in  utter  misery,  when  he  knew  their  stores  had  not  come  to  Fort 
Pjroridence,  and  when  they  could  not  pay  him  any  of  their  debts,  he  behaved 
most  generously.  '*  The  world  goes  badly/'  he  said,  "  all  are  poor ;  you  are 
poor,  the  traders  appear  to  be  poor,  I  and  my  party  are  poor  likewise ;  and 
since  the  c^oods  are  not  come  in,  we  cannot  have  them.  I  do  not  regret  having 
supplied  you  with  provisions,  for  a  Copper  Indian  can  never  permit  white  men 
to  suffer  from  want  of  food  upon  his  lands  without  flying  to  their  aid.  I  trust, 
however,  that  we  shall,  as  you  say,  receive  what  is  due  next  autumn,  and  at 
all  events  it  is  the  first  time  that  the  white  people  have  been  indebted  to  the 
Copper  Indians."  It  is  satisfactory  to  know  that  before  Franklin  left  the 
country  he  was  able  to  redeem  all  his  promises  to  that  chief. 

And  now  I  must  leave  those  who  have  been  at  all  interested  by  this 
narrative  to  read  for  themselves  the  rest  of  it,  how  Franklin  and  his  men 
reached  Akaitcho,  how  kindly  they  were  treated,  how  they  came  to  Fort 
Providence  and  found  letters  informing  him  that  he  and  Back,  and  poor  Hood 
bad  received  promotion  at  home,  how,  when  their  journey  of  6559  miles  was 
over  they  set  out  again  for  England,  and  how  the  faithful  Hepburn  had  a  snug 
berth  given  him  when  he  got  there.  Here  my  story  must  end— but,  I  will 
tell  yon  one  tiling  more.  They  returned  to  England  in  I82S.  And  Franklin, 
Hichazdson,  and  Back  actually  volunteered  for  another  expedition  to  the  same 
region  in  1824.  All  of  us,  I  think,  may  be  proud  that  we  are  of  one  blood 
with  that  Triumvirate. 


P.S.— On  Whit  Monday,  May  17th,  I  was  to  my  extreme  gratification 
enabled  to  go  over  the  Alert  and  the  Discovery.  I  was  conducted  over  the 
former  before  the  rush  of  tourists  began  by  one  of  her  crew,  and  a  crew  of 
right  good  fellows  they  must  be  if  he  was  a  type  of  them.  8hort  but  very 
stroogly  built,  he  had  a  face  brimming  over  with  good  humour,  and,  on  parting, 
I  could  hardly  get  him  to  shake  hands,  because  his,  he  said,  were  not  quite 
clean,  or  to  take  a  trifle  for  the  trouble  to  which  I  had  put  him.  Just  as  wo 
were  leaving  the  ship  he  spoke  of  the  ice-masteis.  *<  That's  one "  he  said, 
pointing  to  a  coffeeHX>loured  shortish  man  with  brown  onrly  hair,    "  he's  a 
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Bftne  and  the  dog-drirer/'  "Wby,  'what's  his  name  P  "  I  asked,  guessing  who 
it  was.  "  Petersen  "  he  replied.  I  looked  closely  at  Mr.  Petersen,  for  I  conld 
not  forget  Kane's  opinion  of  him.  Maj  he  be  as  faithful  to  the  Expedition  as 
I  am  certain  mj  guide  will  be  in  g^ood  fortune  or  in  ill. 

I  should  have  much  liked  to  talk  to  one  of  the  OfScers.  Captain  Markham, 
who  hastily  pencilled  an  order  for  admission  to  the  Alert,  was  so  dvil  that  I 
was  tempted  to  ask  him  some  questions,  but  he  was  Tory  busy  and  it  would 
not  hare  been  fair  to  take  up  his  time.  Eyerything  looked  spick  and  span  on 
board,  and  there  did  not  seem  to  be  an  inch  of  room  unutilised.  I  could 
scarcely  stand  upright  with  my  hat  on  anywhere  even  in  the  OfScers'  quarters. 
After  I  had  bumped  it  repeatedly  and  rubbed  my  coat  well  at  every  turn  in 
the  Discovery,  my  conductor  remarked  he  thought  the  paint  was  mostly  diy 
now.  The  provisions  for  this  year  are  stored  ready  to  hand  along  the  ship's 
side,  under  the  main  deck.  Those  for  next  year  are  in  the  hold.  The  pem- 
mican  is  not  tempting-looking  stuff,  being  more  like  dog-biscuit  than  anything. 
Every  iron  pillar  or  rail  in  the  ship  is  sheathed  in  leather  to  keep  the  hands 
from  being  skinned  by  the  scorching  effects  of  the  cold.  The  Naturalist's 
cabin  is  fitted  up  with  a  row  of  tiny  compartments  to  hold  specimens.  The 
Doctor's  seemed  incapable  of  holding  many  drugs,  and  as  the  sick  berth  had 
been  given  up  to  the  fourth  lieutenant  who  in  his  turn  had  been  ousted  by  the 
Chaplain,  phjsioking  and  illness  is  evidently  not  expected  to  play  an  important 
part  in  the  expedition.  To  a  landsman's  eye  the  ships  did  not  seem  especially 
strong,  and  the  preparations  for  encounters  with  the  ice  which  must  have  been 
manifold  and  elaborate  were  not  apparent.  One  device  for  unshipping  the  rudder 
our  guide  spoke  of  with  enthusiasm.  That  operation  had  been  effected  in  four 
minutes,  and  he  seemed  loth  to  acquiesce  in  the  verdict  of  the  ice-masters, 
that  it  took  just  three  minutes  too  long.  They  were  Scotch  he  said,  with  a 
chuckle,  and  you  couldn't  understand  a  word  they  said.  However,  on  their 
recommendation,  a  rougher  and  readier  apparatus  of  a  pole  and  a  hook  was 
going  to  be  used,  instead  of  the  present  device,  though  I  couldn't  quite  see 
how  it  was  to  be  made  to  work.  The  mode  of  turning  the  ship  into  a 
winter  house  was  described,  the  funnel  of  the  engine  being  laid  down,  and 
canvas  erected  tent-wise  across  the  deck.  A  circular-shaped  receptacle 
round  the  stove  pipe  was  destined  to  hold  snow,  which,  when  melted  by  the 
heat  of  the  stove  below,  will  supply  the  ship  with  water  in  winter.  In  a 
tent,  outside,  was  all  the  apparatus  of  the  expedition,  sledges,  ice-axes, 
portable  boats,  tents,  and  ice-anchors,  &o, ;  and  I  noticed  that  there  was  a 
label  on  everything  recording  its  weight  to  an  ounce— a  fact  which  showed 
the  exact  prevision  necessary  in  such  an  undertaking.  A  dummy  man  was 
rigged  out  in  the  costume  to  be  worn  by  those  travelling  in  the  cold  weather, 
and  to  shake  its  duffel-gloved  hand  seemed  to  be  the  favourite  amusement 
of  the  sight-seers.    A  duffel  cap  coming  over  the  forehead,  a  big  pair  ol 
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gpecUdes  over  the  eyee,  a  duffel  flap  across  the  nose  and  month,  a  double- 
breasted  duffel  ooaty  long  gauntlets  and  stent  leggings  and  shoes, — so  was 
the  fignre  made  np,  and  not  a  morsel  of  the  face  or  body,  except  abont  an 
inch  of  each  cheek-bone  conld  be  seen.  The  sledges  were  wonderfully  light 
and  handy,  and  the  folding  boat  only  weighed  28  ponnds.  Eyidently  all 
that  ingenuity  and  foresight  conld  do,  had  been  done  in  the  equipment  of 
the  expedition. 

I  stood  for  a  long  time  afler  leaving  the  ships,  watching  the  boats  being 
got  aboard  and  the  faces  of  officers  and  crew.  Some  were  merxy-looking, 
like  my  guide,  and  some  were  grave,  bnt  all  that  I  saw  had  a  tongh,  weather- 
beaten,  energetio  look. 

Before  these  pages  appear  in  the  Katnral  History  Report,  they  will 
hsTs  bid  a  long  good-bye  to  friends  and  home,  and  the  glory  of  the 
blossoming  year,  and  b^gon  to  face  stem  realities,  the  nature  of  which  many 
of  them  perhaps  in  the  gaiety  of  preparation  have  never  yet  precisely 
calculated.  I  am  afraid  they  will  have  started  rather  too  late,  and  that  they 
have  not  hit  on  the  best  of  seasons.  Bat  no  one  oonld  feel  despondent  who 
had  seen  the  ships  and  the  men.  Faces,  words,  and  actions  alike  marked 
them  as 

"  Strong  in  will. 
To  strive,  to  seek,  to  find,  and  not  to  yield." 
Good  luck  go  with  them. 


GENERAL  MEETINO,  APRIL  2nd,  1875. 


G.  F.  BoDWSLL,  Esq.,  read  the  following  paper,  illustrated  with 
ezpeiimsnts,  on  Sound. 

There  were  72  persons  present;  28  Yisitors,  and  47  Members  of  the 
Sdhool. 

THE  SCIENCE  OF  SOUND. 


I  WISH  to  bring  before  your  notice  this  evening,  some  of  the  principal 
facts  oomiected  with  the  Science  of  Sound :  to  tell  you  what  sound  is ; 
how  it  is  produced  and  propagated ;  by  what  means  the  impression  of  it  is 
received  and  identified  by  the  brain*  The  sensations  to  which  we  give  the 
names  Light  and  Heat,  are  modes,  qualities,  kinds,  of  motion, — so  is 
B^wnd,    When  the  particles  of  the  optic  nerve  are  moved  in  a  particular 
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inftmier,  we  call  that  motion,  light ;  when  the  particles  of  the  senfloiy  nerveB 
are  mored  in  a  particular  manner,  we  call  that  motion  heat ;  similarly  when 
the  nerves  of  the  ear  are  moved  in  a  particular  manner,  we  call  that  motion 
jfound.  Motion  is  inseparable  from  soond ;  whether  it  be  the  body  which 
emits  the  sound,  or  the  medium  that  transmits  it,  or  the  organism 
which  receives  it,  in  all  cases  we  have  motion.  Here  is]  the  great  column 
of  air  dancing  up  and  down  in  an  organ  pipe,  and  making  all  the  wood- work 
in  the  vicinity  dance  up  and  down  in  company ;  here  is  a  great  parchment- 
headed  drum,  which  when  struck  throws  into  motion  the  surrounding  air, 
and  so  may  set  in  motion,  on  a  review-day,  or  on  the  field  of  battle,  ten 
thousand  smaller  drums  in  the  heads  of  everybody  within  ear-shot  j  here  are 
the  great  cords  of  a  contrabasso,  set  in  motion  by  drawing  over  them  a 
rosined  bow ;  here  is  your  great  bourdon  that  weighs  ten  tons,  and  takes  three 
men  to  set  in  motion  its  ponderous  and  sounding  sides.  In  every  instance 
we  are  dealing  with  the  real  palpable  motion  of  masses. 

But  this  real  palpable  motion  appears  at  first  sight  to  be  confined  to 
the  visible  moving  masses,  and  we  have  next  to  enquire  by  what  means  the 
motion  of  the  sounding  body  is  transmitted  to  our  ears.  We  say  that  sound 
is  motion,  but  we  cannot  have  motion  in  the  abstract;  there  cannot  be 
motion  without  something  to  be  moved,  and  that  something  must  be  matter. 
We  see  the  light  and  feel  the  warmth  of  a  body,  a  hundred  millions  of 
miles  away,  and  these  motions  are  conveyed  to  us  by  the  intervening  medium ; 
similarly  we  hear  church  bells  chiming  a  mile  away,  and  there  must  be 
something  to  convey  the  motion  of  the  bells  to  our  ears.  That  something 
is  the  air.  Without  the  air  we  should  hear  no  sound  at  all.  Since  sound 
is  motion,  where  there  is  nothing  to  be  moved,  there  can  be  no  sound.  If  the 
great  bell  of  Moscow,  itself,  were  hanging  in  this  room,  and  if  we  could  pump 
all  the  air  out  of  the  room,  we  might  look  in  at  the  windows  and  see  a 
great  ton-clapper  hammering  away  at  the  sides  of  the  bell,  but  we  should 
hear  no  sound.  The  great  bell  might  be  swinging  through  half  a  drole,  and 
converting  into  heat  a  thousand  foot-pounds  of  work  at  every  stroke,  but  no 
traces  of  sound  would  reach  our  ears^  because  we  should  be  separated 
from  the  bell  by  a  vacuous  space,  and  in  that  space  the  bell  would  find 
nothing  to  which  it  could  communicate  its  motion.  On  the  other  hand,  if  we 
were  to  pump  into  the  room  more  air  than  it  usually  contains,  to  condense  many 
rooms-full  of  air  into  the  room,  the  noise  outside  would  be  deafening,  and 
the  big  clanging  bell  would  batter  down  the  walls  by  the  impact  of  the  air, 
which  it  would  set  in  motion.  Within  a  diving  bell,  some  distance  under 
water,  the  air  is  compressed  by  the  liquid  pressure  above,  and  a  whisper 
becomes  as  loud  as  the  ordinary  voice.  On  the  other  hand,  on  the  top  of  a 
high  mountain,  where  the  air  is  rarefied,  the  ordinary  voice  sounds  no  louder 
than  a  whisper.    A  pistol  fired  on  the  siumnit  of  Mount  Blano  toundi  no 
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loonder  than  a  oracker ;  and  I  snapeob  tlie  ordinary  voioe  of  an  inliabitanfc 
of  Qnito,  or  Potosi,  or  the  plateau  of  Thibet,  would  sound  to  us  like  the  voice 
of  a  giant)  and  all  the  sounds  of  nature  must  be  deadened  in  their  ears. 
Cold  condenses  air,  as  well  as  pressure ;  in  the  cold,  still,  homogeneous  air  of 
the  Arctic  regions,  men  can  converse  at  great  distances  apart.  I  believe,  I 
have  somewhere  read,  that  a  conversation  has  been  held  between  two  persons 
separated  bj  a  mile.  If  an  inhabitant  of  Potosi  were  taken  to  the 
Arctia  regions,  his  voice  would  be  deafening  i  while  if  an  inhabitant  of 
Northern  Greenland  were  taken  to  Potosi,  his  voice  would  sound  like  a 
wliisper.  In  a  word,  at  Potosi,  nature  opposes  the  transmission  of  soundj 
while  in  the  Arotio  regions  nature  relatively  promotes  it.  The  cause  of  these 
effects  is  simple  enough :  if  ten  cannon  balls  will  batter  down  a  wall  in 
ten  minutes,  five  will  do  it  in  twenty  minutes,  and  twenty  will  do  it  in  five 
minutes.  If  we  diog^niah  the  density  of  the  air  one  half|  half  as  many 
partLcles  will  strike  the  ear  in  a  given  time,  and  half  as  much  motion  will 
be  oonveyed  to  the  aural  nerve.  On  the  other  hand,  if  we  double  the 
deniity  of  the  air,  twice  as  many  particles  will  strike  the  ear  in  a  given 
time,  and  twice  as  much  motion  will  be  oonveyed  to  the  aural  nerve,  or  as 
ntuoh  in  half  the  time,  or  half  as  much  in  a  quarter  the  time^  as  if  the  air 
possessed  its  normal  density. 

It  is  easy  to  prove  that  the  motion  we  call  sound  requires  matter  for 
its  transmission.  I  have  here  a  bell  which  can  be  caused  to  ring  by  clock* 
work :  if  I  set  it  going,  and  place  it  beneath  the  air-pump  receiver,  we  still 
bear  it  ringing,  for  it  sets  in  motion  the  air  within  the  receiver,  and  the  air 
aeta  in  motion  the  glass  sides  of  the  receiver,  and  they  in  their  turn  set  in 
motion  the  external  air,  which  directly  communicates  with  our  ears.  More- 
over, the  bell  stands  upon  the  metal  pump-plate,  and  communicates  motion 
to  it  also.  But,  if  I  now  place  the  bell-stand  on  several  thicknesses  of  flannel, 
so  as  to  prevent  it  from  communicating  the  motion  to  the  pump-plate,  and 
if  then  the  air  surrounding  the  bell  be  pumped  out,  the  sound  gets  fainter 
and  fainter,  at  last  we  do  not  hear  any  sound  at  all ;  although  we  can  see  the 
olapper  hammering  away  at  the  bell  as  briskly  as  it  did  when  we  commenced. 
If  air  be  now  admitted,  the  sound  is  heard  to  get  louder  and  louder,  and  at 
last  when  the  receiver  is  once  more  full  of  air,  at  the  ordinary  pressure  we 
hear  the  beU  as  loudly  as  at  first.  All  matter,  solid,  liquid,  and  gaseous, 
conveys  the  motion  of  sound.  If  we  once  more  exhaust  the  receiver,  and  then 
let  in  oxygen,  or  carbonic  acid,  or  steam,  or  ether  vapour,  in  fact 
any  gas  or  vapour  we  hear  the  bell. 

We  thus  perceive  that  before  we  can  perceive  the  impression  of  sound 
we  most  have:  (a)  a  body  possessing  motion  of  a  particular  kind,  to 
initiate  the  sound :  (b)  a  substance  to  oonvey  the  motion :  (c)  an  organ  of 
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sense  to  raooiTe  the  motion :  and  (d)  a  special  set  of  nerves  to  transmit  the 
motion  to  the  brain. 

First,  as  to  the  nature  of  the  particular  motion  which  imitates  sound. 
All  sound  is  motion,  but  all  motion  is  not  sound  :  we  know  that  a  variety  of 
motions  produce  no  sound  at  all ;  as  when  a  pendulum  swings,  or  a  wheel 
turns  roundi  or  when  we  walk,  or  move  our  arms.  You  shall  here  observe  that 
there  may  be  many  kinds  of  motion ;  in  nine  cases  out  of  ten  the  motion  that 
we  see  ia  simple  progressive  motion  in  a  straight  line ;  or  we  may  have  simple 
circular  motion,  as  tbat  of  a  wheel.  It  is  not  dif&cult  however  to  find 
examples  of  far  more  complicated  forms  of  motion : — for  example  the 
motion  of  a  fives'  ball  continually  reflected  until  it  falls ;  the  motion  of  a  ball 
repeatedly  thrown  up  and  caught  by  a  juggler  at  a  circus  who  is  galloping 
round  in  a  small  circle  the  while  ;  or  our  own  motions  at  this  moment  as  we 
drift  through  space  in  a  right  line  with  the  whole  solar  system,  and 
nmultaneously  move  round  the  sun,  and  round  the  axis  of  the  earth.  But 
the  motion  of  sound  is  not  so  complicated  as  these,  it  is  mid-way  between 
our  examples  of  simple  motions  and  complex  motions.  It  is  a  to  and  fro 
motion,  a  motion  backwards  and  forwards  across  a  position  of  rest,  a  motion 
va-et-vient  as  the  French  say,  a  motion  of  vibration,  or  osdUation,  not 
progressive  but  alternating.  Such  a  motion  as  we  get  if  I  jerk  this  india- 
tubber  rope ;  you  can  multiply  examples,  a  pendulum,  a  stretched  membrane 
like  a  drum  head,  a  brass  ball  on  the  end  of  an  elastic  steel  wire  moved  from 
Its  position  of  rest;  the  ears  of  com  when  a  gentle  breeze  brushes  their 
Surface.  The  strings  of  a  violin  vibrate  backwards  and  forwards  across  a 
position  of  rest,  so  does  the  column  of  air  in  an  organ  pipe  or  other  wind 
instrument,  so  does  the  parchment  of  a  drum,  so  do  the  sides  of  a  bell.  But 
note  that  for  the  initiation  of  sound  the  body  must  vibrate  at  [a  certain  rapid 
rate:  apendulnm  (Fig.  1.)  vibrates  just  as  truly  as  a  tuning  fork,  butthe  motion 


FIG.  1.    THE  PENDULUM. 


of  the  former  which  produces  no  sound  is  much  slower  than  that  of  the  latter 
which  produces  much  sound ;  the  motion  is  the  same  in  kind  but  differs  in 
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dfligree^  xo  rate.  Yibraiing bodies  set  in  motion  the  snrroimdiiig  air)  the 
particles  of  air  first  set  in  motiosi  strikes  the  set  of  partioles  bejond  them^ 
and  thus  the  motion  is  oonvejed  to  our  ear. 

This  mode  of  transference  may  be  easily  illustrated :— allow  ten  or  twelve 
solitaire  balls  to  rest  in  contact  in  fhe  groove  at  the  edge  of  the  board,  then  if 
the  ball  at  one  end  of  the  row  is  withdrawn  a  little  dislance  and  allowed  to 
nm  back  it  will  be  seen  to  strike  the  ball  at  one  end,  the  motion  will  be  oon- 
yejed  through  the  row  of  balls,  none  of  which  will  move,  and  the  ball  at  the 
other  end  will  be  thrown  off.  Or  betwor  suppose  jou,  ragged  yourselres  in  a 
single  file  chain  exte:3ding  say  between  the  G  House  porch  and  the  gates,  in 
such  a  way  that  your  faces  were  all  turned  towards  the  gates,  and  each  of  you 
placed  his  hands  on  the  shoulders  of  his  next  neighbour.  Then  if  a  sudden 
pnsh  were  given  to  the  individual  nearesu  the  porch  it  would  be  seen 
to  be  transmitted  through  the  whole  ohain,  and  the  individual  at  the  gates 
would  be  thrown  forward  on  his  face  j  or  if  a  drum  were  placed  in  front  of 
him  he  would  fall  aglnst  it  and  set  it  in  motion ;  or  if  he  stood  on  the  edge  of 
a  precipice  he  would  be  thrown  over.  The  impulse  might  originate  a 
thousand  yards  away,  the  result  would  be  the  same,  each  individual  of 
the  chain  would  transmit  the  impulse  of  his  neighbour,  and  thus  it  would 
trayel  to  the  end  of  the  chain,  and  obviously  the  longer  the  chain  the  longer 
it  would  take  to  travel.  It  is  precisely  thus  that  the  motion  of  a  vibrating 
body  is  transmitted  through  the  air. 

A  body  in  motion  does  work ;  a  cannon  ball  beats  down  the  walls  of  a 
town,  a  flowing  river  turns  a  score  of  millstones ;  if  sound  be  motion  it 
ought  obviously  to  be  capable  of  doing  work.  And  this  has  been  often 
observed :  the  sound  of  cannon  can  break  window  panes,  and  has  been  known 
to  break  the  drum  of  the  ear.  I  have  seen  sixteen  panes  of  glass  broken  by 
the  noise  of  the  explosion  of  a  small  bladder  fuU  of  two  explosive  gases,  and 
I  know  that  our  aural  nerves  were  so  rudely  jarred  that  we  did  not  recover 
onr  hearing  for  several  days.  Again  a  celebrated  singer  (I  think  Catalani), 
by  pitching  her  voice  to  the  note  emitted  by  a  glass  tumbler,  and  sustaining 
the  note,  oonld  break  the  tumbler  by  accumulated  impulses.  When  an  elastio 
medium  like  air  which  is  conveying  sound  comes  into  collision  with  a  body 
which  it  cannot  move,— a  body  which  cannot  accept  its  motion, — it  acts 
exactly  like  other  bodies  in  motion  under  the  same  circumstances,  that  is  to 
ny  it  produces  7^eat,  The  air  now  set  in  motion  by  my  voice  is  striking 
against  the  walls  of  this  room,  and  producing  heat  by  impact. 

I  say  the  air  or  other  intervening  body  is  set  in  motion  by  a  sounding 

body,  and  conveys  the  impulse  to  our  ear,  and  it  is  obvious  that  this  motion 

mnst  travel  at  a  certain  rate.    In  our  supposed  ohain  of  individuals  it  will 

obviously  take  longer  to  transmit  an  impulse  through  ^  ol^ain  of  nn  )(uudr^ 
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and  fifty  reaohing  to  the  PariUoni  than  through  a  chain  of  fif tj  reaching  to  the 
GatoB.  The  velocity  of  the  impnlse  will  increase  as  the  distance  increases. 
An  easy  method  of  determining  the  velocity  of  sound  in  air  was  suggested  by 
Lord  Bacon  tif^o  hundred  and  fifty  years  ago,  and  no  better  method  has  since 
been  devised.  In  his  Historia  8on%  et  Auditus  he  says:— "The  inquiry  con- 
cerning the  space  of  time  in  which  sound  is  carried  along  can  be  determined 
by  this  method.  Let  a  man  stand  in  a  bell-tower  by  nightj  and  another  stand 
on  a  plain  about  a  mile  ofiF,  or  as  far  as  it  is  possible  to  hear  the  bell,  and  let 
him  have  at  hand  a  torch,  lighted  but  covered.  Then  let  him  in  the  bell-tower 
strike  the  bell,  and  the  other  who  stands  on  the  plain  raise  the  torch  as  soon 
as  he  hears  it.  By  this  method,  from  the  space  of  time  between  striking  the 
bell  and  seeing  the  torch,  he  who  stands  in  the  bell -tower  can  discover  the 
time  of  the  motion  of  the  sound.*'  Some  very  accurate  experiments  made 
near  Paris  by  this  method  have  proved  that  sound  travels  at  the  rate  of  1,100 
feet  per  second,  while  light  and  radiant  heat  travels  at  the  enormous  rate  of 
186,000  miles  per  second,  and  electricity  at  the  rate  of  288,000  miles  per 
second.  It  is  obvious  that  Bacon's  method  of  determining  the  velocity  of 
sound  depends  on  the  fact  that  light  travels  practically  instantaneously 
between  two  places  a  few  miles  apart,  while  sound  takes  a  much  longer 
time.  Yet  the  velocity  of  light  is  great  compared  with  any  ordinary  rates  of 
motion  with  which  we  are  familiar  for  1,100  a  second  is  more  than  800  miles 
an  hour ; — a  velocity  ten  times  greater  than  that  of  our  fastest  express  trains, 
and  in  round  numbers  equal  to  that  of  a  rifle  bullet. 

Sound  spreads  in  every  direction  from  a  sounding  body.  A  souniing 
body  is  the  centre  of  a  vast  sphere  of  vibrating  idr,  the  surface  of  which 
sphere  is  found  at  the  extreme  limit  to  which  the  sound  can  reach.  Let  us 
suppose  that  A  represents  a  body  emitting  sound,  and  b,  c,  d,  e,  t,  g  individ- 
uals placed  at  equal  distances 

A        b        o        d        e        f       g 
apart,  say  1100  feet.  One  second  after  the  bell  has  been  struck  one  blow,  b  hears 
the  sound,  a  second  later  o  hears  it  and  b  has  ceased  to  hear  it,  for  the  impulse 
has  passed  him ;  a  second  later  d  hears  it  while  b  and  o  has  Ceased  to  hear  it« 
and  so  on  for  the  rest. 

The  velocity  of  sound  is  nqt  the  same  in  all  substances,  for  instance  in 
water  the  velocity  is  4  times  greater  than  in  air;  in  tin  7i  times,  in  silver  9, 
in  copper  12,  in  ebony  14,  and  in  iron  16  times  greater  than  in  air.  The 
velocity  in  wafer  was  determined  in  the  lake  of  Geneva  by  ringing  a  bell 
under  water  and  at  the  same  instant  exhibiting  a  torch ;  a  distant  observer 
who  was  furnished  with  a  kind  of  ear  trumpet,  the  lower  end  of  which  was 
beneath  the  water  surface,  noted  the  exact  difference  between  the  time  of  see- 
ing the  light  and  hearing  the  sound.    Then  the  distance  between  the  observers 
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diTided  hj  ibe  niimb«r  of  Beoonda  wluoh  elftpsed  between  se^ng  tbe  lights 
and  hearing  the  Boundy  would  obyionslj  give  the  yelodtj  of  Bonnd  in  water. 
The  differoDoe  in  the  rate  of  motion  between  a  solid  and  air  maj  be  distinotlj 
noiioed  hy  the  following  means.  Let  an  observer  place  his  ear  at  one  end  of 
a  oonaiderable  length  of  metal  piping — ^for  example  lead  water  pipes  or  iron 
gaa  pipes,  then  if  the  pipe  be  struck  at  the  end  remote  from  the  observer  he 
will  hear  two  aonnds,  one  transmitted  by  the  metal  of  the  pipe,  the  other  hy 
the  air  within  it,  and  the  former  soand  will  be  heard  before  the  latter. 

The  solids  and  liquids  composing  thebodj  of  an  animal  can  transmit  sound 
to  the  organs  of  hearing,  if  all  communication  with  the  external  air  be  cut  ofE. 
Thns  Chladni  has  shown  that  two  persons  stopping  their  ears  can  converse 
with  each  other  hj  allowing  their  teeth  to  touch  the  same  piece  of  wood  or 
metal ;  and  I  have  cerbainlj  heard  that  a  deaf  person  can  hear  every  note  of  a 
piano  if  he  holds  one  end  of  a  stick  between  his  teeth,  and  allows  the  other 
end  to  rest  on  the  sounding  board  of  the  piano. 

When  a  raj  of  light  falls  upon  a  mirror  it  is  unable  to  penetrate  it,  and 
unable  to  set  it  in  motion,  it  is  consequently  thrown  back  or  r^ected ;  the 
same  thing  happens  in  the  case  of  radiant  heat,  as  the  reflectors  of  our  kitchens 
demonstrate.  It  is  equally  apparent  in  the  case  of  more  tangible  moving 
wiatt,er :  a  fives'  ball  is  reflected  when  it  strikes  the  wall  of  the  court ;  and  a 
billiard  ball  is  sometimes  reflected  five  or  six  times  from  the  cushions  before  it 
oonses  to  rest.  In  fact  every  elastic  body  in  motion  is  turned  back  or  reflected 
when  it  impinges  upon  an  unyielding  surface ;  and  since  air  is  an  eminently 
dastic  body,  it  is  reflected  when  conveying  the  motion  of  sound,  whenever  it 
strikes  against  a  surface  which  cannot  assimilate  or  absorb  its  motion.  This 
reflected  sound  is  called  Echo,  after  the  unfortunate  daughter  of  Aer  and 
Tellns,  whose  loquacity  so  displeased  Jupiter  that  she  was  condemned  to 
answer  only  those  questions  that  were  addressed  to  her. 

Suppose  that  we  stand  in  a  large  rooky  ampitheatre  and  shout  or  fire  a 
goo,  the  sound-wave  will  spread  in  every  direction  in  gradually  enlarging 
oirolea  Uke  the  ripples  on  a  pond  until  it  reaches  the  rocky  barrier ;  but  here 
it  meets  with  an  obstacle ;  the  rocks  cannot  assimilate  the  motion  and  the  sound 
is  consequently  reflected,  like  sea- waves  dashing  on  a  rock-bound  coast.  The 
sonnd  travels  back  at  the  sams  rate  that  it  travelled  forwards,  viz.,  1100  feet 
a  second ;  thus  after  the  first  report  of  the  fired  gun,  we  hear  a  second  due  to 
the  reflected  sound  or  Echo.  The  reflection  of  sound  may  be  easily  illustrated. 
I  have  here  two  mirrors,  a  section  of  which  parallel  to  the  axis  gives  us  a  para- 
bolio  oorve^  such  mirrors  having  the  property  of  reflecting  all  motions  incident 
upon  them  to  a  point  in  front  of  them  called  the  focus.  I  place  the  mirrors  eight 
or  ten  feet  i^iart  and  exactly  opposite  to  each  other,  and  hang  a  watch  in  the 
f OOQS  of  o«e  of  them ;  as  I  recede  from  the  watch  the  ticking  becomeB  fainter 
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and  fainteri  at  length  I  liear  it  no  more.  Bnt  if  I  place  my  ear  at  the  f oona 
of  the  other  mirror  the  sonnd  is  distinotlj  heard,  althongh  the  distanoe  is  far 
beyond  the  limit  of  andibility  without  the  reflector.  We  find  a  precise  an- 
alogy in  the  caae  of  light  and  heat :  a  brazier  of  coals  hnng  in  the  focus  of  a 
large  mirror  will  produce  sufficient  heat  to  cook  meat  at  a  distance  of  more 
than  60  feet  if  the  rays  are  received  upon  a  second  mirror  and  brought  to  a 
focus.  This  reflection  of  sound  explains  also  why  my  voice  sounds  much 
louder  to  you  if  I  speak  through  this  tube  than  if  the  voice  expanded  into  the 
air  at  once.  Speaking  trumpetSi  and  ear  trumpets  are  also  illustrations  of  the 
fact  that  sound  can  be  reflectedi  and  we  all  know  to  how  great  an  extent  the 
acoustical  properties  of  buildings  depend  upon  their  shape  and  dimensions. 
In  all  cases  of  reflection,  whether  it  be  the  billiard  ball,  or  soundi  or  light,  or 
heat,  the  angle  of  incidence  is  equal  to  the  angle  of  reflection. 

Curious  echoes  are  met  with  in  various  parts  of  the  world,  depending  on 
the  form  of  the  reflecting  surface  and  other  causes.  Near  Syracuse  there  is  an 
artiflcial  cavern  about  a  hundred  feet  long  gradually  narrowing  to  the  top,  and 
known  as  the  "Ear  of  Dionysious."  Sound  is  reinforced  in  it  in  a 
marvellous  manner,  the  report  of  a  toy  cannon  is  far  louder  than  that  of  a 
sixty-eight  pounder  at  the  same  distance,  and  the  reverberation  is  like  that  of 
a  thunderstorm  just  overhead ;  if  a  piece  of  paper  be  flipped  with  the  finger  it 
sounds  like  the  report  of  a  gun,  and  the  ordinary  voice  is  augmented  in  inten- 
sity to  a  wonderful  and  painful  extent.  At  the  far  end  of  the  cavern  a 
hundred  feet  from  the  floor,  and  much  more  from  the  speaker,  a  voice  can  be 
distinctly  heard,  even  although  it  may  not  be  more  than  a  whisper. 


PIG.  2.    PLA.N  OP  THE  EAR  OP  DI0NYSIU8  AT  SYRACUSE. 

Pig.  2  represents  a  plan  of  the  cavern :  c  is  the  entrance,  d  a  small  cell 
at  the  top  a  hundred  feet  from  the  floor,  where  sounds  can  be  heard  with  the 
greatest  distinctness ;  f  a  large  groove  thirty  inches  in  breadth,  and  in  the 
middle  of  the  roof, — this  acts  as  a  tube  to  transmit  the  sound ;  b  is  a  reoess 
on  the  right  hand-side  of  the  cavern,  for  what  purpose^  it  is  difficult  to  say. 
It  is  said  that,  Dionysius  placed  prisoners  in  this  cavern,  and  stationed  a 
sentinel  in  the  cell  at  d,  so  that  he  might  hear  every  whisper  they  nttered* 


Aooording  to  EirDluT  •  Aaett  ■nnK  witbin  tlia  OBTem  has  tlie  elleot  of  A 
loud  qiurtett.  The  ssma  sathor  giTeB  an  aooonot  of  BeTsral  onriona  echoes 
in  hia  Viuuryia  ftnd  Phonurgia.  Bj  (tn  uranssmeDt  o(  lids  wtJU  gometliitig 
like  tbe  w aU*  of  *  Stm'  oonrt,  it  ii  powible  to  obtain  ui  eobo  with  Toriktiotx  i 
thiu  if  jott  U.J 

Tihi  vera  gratia*  ogam,  quo  elamori ! 
ne  echo  taking  np  ths  iMt  woid  and  pnlliiig  it  to  pieoM  u  it  get*  wepksr  and 
mftker  m  in  I*ig.  9  replies 

OtanwM. — Amort. — 11ot4, — On, — Jtt, 


no.  8. 

■b«Il  aunrta  that  thera  ia  an  eoho  at  Derenbourg  near  Halbaratadt  whioti 
diatinotlf  r^wata  tho  tmatj'teren  lyllablei  of  our  old  friend  and  phraae ; — 

Omtvrbabandtr  Ooiutantintpolitani, 

ItuiumerabUilmt  mllieiiudinibaM. 

Cardan  ^re|B  a  itor/ of  a  man  irho  anddenl^  Homing  to  a  riTsr,  oonld  Bod 
D^tlur  bridge  nor  ford ;  wheranpon  hs  baaTed  a  deep  sigb,  whiob  &□  onknown 
«obo  lepaated.  He  now  beliered  that  he  wu  not  alone,  and  eonunenoed  the 
following  oonTeraation  i 

"  Can  I  orow  ?  " 

"  CioM,"  replied  the  echo. 

"Btnt" 

"Hew." 

But  obatrriag  a  dangetotu  and  iwift  current,  he  dcmanda  once  again. 

"CanloroaaheTeP'' 

To  which  the  echo  repliea,  "  Crou  here." 

Himi  tbe  man  began  to  fear  that  ha  tnt  tbe  iport  of  an  eril  demon,  ftnd 
Im  laliuiied  kome  withont  attempting  tc  croei  tbe  rirer,  and  related  hia 
•droatnie  to  Cardan,  who  oonld  not  explain  it.     In  the  Cathedral  of  Qiigenti 
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owing  io  peonliarities  in  the  stmotnre  of  the  roof,  the  slightest  wliisper 
is  convejed  from  a  point,  near  the  western  door  to  a  portion  of  the  Cathedrsl, 
near  the  high  altar.  Unfortunately  there  was  once  a  oonfessional  near  the  western 
door,  and  maoh  that  was  ne7er  intended  to  be  heard,  save  bj  the  priest,  was 
heard  bj  people  in  the  other  part  of  the  Cathedral  who  were  in  the  secret. 
But,  says  M.  Badaa,  who  tells  ns  all  these  stories  in  his  "  Aooustiqae,"  the 
best  eoho  in  the  world  is  at  the  Lakes  of  Eillamey,  for  if  yon  say  "  How  do 
yon  do,"  it  promptly  replies  "  Very  well,  I  thank  yon." 

Sonnd  oan  not  only  be  reflected  after  the  manner  of  light,  and  heat,  bnt 
it  oan  also  be  refracted ;  that  is  to  say,  the  motion  on  passing  from  a  medium 
of  one  density  to  that  of  another  undergoes  a  change  in  direction ;  it  is  re- 
fracted, or  turned  aside  (frango),  from  the  position  in  which  it  has 
hitherto  been  travelling.  M.  Sondhaus  has  constructed  a  lens  of  thin 
membrane  filled  with  carbonic  acid  gas,  and  by  means  of  it  has  refracted 
sound  rays  to  a  focus. 

A  farther  point  of  similarity  between  the  three  motions— light,  heat)  and 
sound,  is  that  they  suffer  interference;  under  certain  conditions  which  we 
cannot  discuss  here,  two  light  waves  meeting  in  opposition  produce  darkness  ; 
two  heat  waves  produce  cold,  and  two  sound  waves,  silence. 

It  is  not  alone  simple  vibratory  motion  which  constitutes  sound:  the 
vibrations  must  attain  a  certain  quickness  before  they  impress  ns  with  the 
sense  of  sound :  a  pendulum  vibrating  backwards  and  forwards  produces  no 
sound,  neither  does  the  to  and  fro  moving  of  our  hand ;  but  let  a  vibrating 
body  attain  a  certain  degree  of  quickness  and  sound  is  the  result.  When 
vibrations  exceed  a  certain  limit,  a  musical  note  is  the  result,  and  the 
difference  between  noise  and  music  is  this,  that  noise  is  produced  by  one  blow 
being  given  to  the  ear  as  when  a  gun  is  fired,  or  by  a  series  of  irregular  blows 
as  when  a  cart  is  being  dragged  over  a  stony  road,  or  by  a  succession  of 
regular  blows  not  exceeding  16  in  a  second ;  while  a  musical  sound  or  note 
results  from  a  number  of  regular  blows  or  vibrations  exceeding  16  in  a  second 
being  communicated  to  the  ear.  The  number  of  vibrations  constituting  any 
note  may  be  determined  by  two  different  methods,  that  is  to  say  by  the  Syren 
of  Csignardde  la  Tour  which  we  could  scarcely  imderstand  without  a  woodcut, 
and  by  Savart's  toothed  wheel.  The  latter  consists  of  a  cogged  wheel,  to  which 
rapid  rotation  oan  be  given ;  suppose  that  the  wheel  possessed  a  hundred 
teeth,  and  that  it  revolves  ten  times  a  second,  it  is  obvious  that  if  a  piece  of 
card  be  pressed  against  the  teeth  of  the  wheel  it  will  receive  a  thousand  blows 
in  a  second,  and  communicate  a  thousand  pulses  per  second  to  the  ear :  a 
greater  velocity  will  produce  a  greater  number  of  blows,  a  lesser  velocity  a 
smaller  number  in  the  same  time.  Now  it  is  found  that  when  the  impulses 
are  few  in  number  the  note  produced  is  very  bass,  and  that  as  the  impalses 
iBOreaBe  in  frequency  the  pitoh  of  the  note  rises. 
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The  loirert  note  wlucb  the  ear  can  reoQgniie  m  a  diBtinofc  and  oontinnoua 

nmeical  aonnd  is  produced  bj  16  blows  or  pulses,  being  oommiinicated  to  the 

ear  in  one  second ;  the  highest  note  being  88,000,  according  to  Helmholtz. 

Starting  from  16  and  mnltipljing  oontinnonslj  bj  two,  we  find  that  the  ranges 

of  the  hnman  ear  is  about  11  octayei.     In  music  the  extremes  cannot  be 

employed,  and  the  practical  range  of  musical  sound  is  between  40  and  4000 

Tibimtions  in  a  seoond,  that  is  in  round  numbers  about  7  octaves.   The  deepest 

note  of  orchestral  instruments  is  said  to  be  the  low  E  of  the  double  bass 

produced  bj  41^  vibrations  per  second.     Pianos  and  organs  sometimes  go  as 

loiw  as  27k  vibrations,  and  very  large  organs  like  those  of  Notre  Dame  of 

Paris  and  St.  George*s  Hall,  Liverpool,  go  down  to  16^  vibrations  per  second. 

The  highest  note  of  all  orchestra  is  the  highest  d  of  the  piccolo  flute,  which  is 

ptrodaoed  hj  4752  vibrations  per  second.      A  grand  piano  maj  reach  4224. 

According  to  Savart,  the  lower  A  of  the  treble  clef  is  produced  by  440 

vibrations  in  a  second.    But  the  note  varies  slightly  in  different  orchestras 

and  although  many  attempts  have  been  made  to  obtain  an  uniform  and  precise 

pitch  throughout  Europe,  the  plan  has  not  yet  been  carried  out.      Foreign 

nngers  constantly  complain  of  our  high  concert  pitch.      Between  the  normal 

440  vibrations  per  second,  and  the  highest  London  concert  pitch,  there  is  a 

difference  of  15  vibrations  per  second,  and  although  this  may  seem  slight  out 

of  440,  it  in  reality  is  very  harassing  to  some  singers,  who  of  course  have  to 

raise  all  other  notes  in  proportion.      The  same  note  has  the  following  value  in 

diflerent  cities :  440  vibrations  per  second,  being  the  normah 

San  Carlo  Theatre  Naples:      445 

Opera  Fans          •••         ..•  •••         ...         ...  448 

Opera  Berlin        ...         ...  .«•         ...         ..•  448 

Teatro  della  Scala,  Milan  451 

Italian  Opera,  London    ...         • 458 

Jiazimnm,  London          ...  ...        ...        •...  455 

The  range  of  the  human  voice  has  been  stated  to  be  between  48^  vibrations 

and    1S92;     but  in  1770,  Mozart  heard    La  Baatardella   ia  Parma   dose 

a  cadenza  with  the  0  in  altissimo  of  2048  vibrations  a  second.     The  late 

Signor  Lablache  could  easily  sustain  the  low  0  of  64  vibrations. 

The  sensibility  of  the  human  ear  is  very  great :  a  practised  org^anist  can 
distinguish  the  difference  between  80  and  81  vibrations  per  second. 

The  finest  effects  both  of  the  human  voice,  and  of  orchestras  are  often 
oo&ttderably  marred  by  the  building  im  which  they  are  heard.  This 
particularly  applies  to  theatres,  the  side  boxes  of  which  do  much  obstruct 
the  sound.  Zamminer  has  compared  them  to  gigantic  traps  for  strangling 
aonnd.  The  theatre  of  Parma,  which  is  celebrated  for  its  acoustic  properties, 
is  we  believe  without  stage  boxes.  According  to  Yitruvins,  the  Greeks  placed 
braas  bells  over  oonioal  supports  in  niches  at  certain  parts  of  their  theatres,  in 
order  to  inoreaae  the  resoDanoe  i  but  it  10  difflonlt  to  see  how  they  oould 
hftTOftoted* 
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PHYSICAL  SECTION.— FRIDAY,  MAY  28th,  1876. 


There  were  28  persons  present. 
J.  D.  BooERs  read  a  paper  on 

THE  BEARING  OF  SCIENTIFIC  DISCOVERIES  ON  THE 
THEORY  AND  PRACTICE  OF  MUSIC. 


Thibb  IB  notlung  in  the  outer  world  whioh  bears  anj  actual  resemblanoe  to 
Sound  and  Light.  There  is  a  lot  of  meohanioal  moyement,  of  rashing  to  and 
fro^  of  separation  and  junction  of  minnte  particles  ;  bat  the  distinctions  whioh 
we  oall  Light  and  Soond  are  unknown  in  the  outer  world. 

Part  of  these  movements  are  of  such  a  kind  that  they  only  appeal  to  one 
sense :  but  the  majority  of  them  are  either  impalpable,  or  else  apprar  to  us  as 
mere  mechanical  motion. 

I  shall  first  say  a  few  words  of  those  particular  kind  of  moyements  whioh 
affect  some  particular  organ  of  sense.  They  may,  roughly  speaking,  be  split 
up  into  two  divisions :  those  which  proceed  in  regular  waves,  and  those  whose 
ohftraoter  bears  only  an  analogy  to  the  movement  of  a  wave.  The  former, 
when  they  are  conveyed  to  us  by  means  of  a  subtle  impalpable  fluid  called 
Ether,  strike  against  our  eyes ;  then  our  eyes  convey  these  motions  to  the 
brain,  where  they  are,  so  to  speak,  changed  into  another  language  :  they  are 
no  longer  waves  of  ether  but  become  Light.  The  latter  are  conveyed  to  us  by 
means  of  air,  but  they  can  be  propagated  through  solids  and  liquids  equally 
well :  the  reason  they  come  to  us  by  means  of  air  is  merely  due  to  fche  physical 
formation  of  the  ear. 

Let  UB  first  see  what  kind  of  movements  air  must  assume  in  order  to 
appeal  to  our  ozgans  of  hearing. 

Every  sound-movement  consists  of  two  parts^a  Oondensation  and  a  Bare- 
faction.  At  first  a  heap  of  air  must  be  closely  packed  together,  then  a 
quantity  of  corresponding  extent  must  be  stretched  out,  loosely  packed  to- 
gether. Let  us  see  what  we  mean  by  "  packed  together  **  and  *'  stretched  out." 
Air  is  oomposed  of  a  lot  of  particles.  You  may  compare  a  line  of  air  to  a  long 
row  of  marbles.  Qive  one  marble  a  push,then  it  will  pass  the  push  on  to  its 
neighbour.  For  half  the  row  of  marbles  imagine  that  the  marbles  are  each 
pushed  nearer  to  one  another  than  before  *in  fact  imagine  these  tightly  packed 
together :  for  the  other  half|  imagine  each  marble  to  have  a  very  elastic  spring 
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■0  tliat  after  piuiliiiig  against  its  neighbour  it  giyei  a  jump  back ;  plainlj,  then 
for  this  seoond  half  of  the  row  the',  marbles  will  be  farther  apart  from  one 
another  than  they  were  at  first :  or  in  other  words  they  will  be  extended  or 
rarified. 

I  said  this  motion  bore  oloee  analogy  to  the  motion  of  a  wave.  Let  ns  flee 
what  this  analogy  is. 

Imagine  an  ordinary  wave — say,  a  wave  of  the  sea,  or  a  wave  of  light, 
consisting  of  fnrrows  and  ridges  at  equal  intervals.  Then  suppose  a  heavy 
plate  is  pat  at  the  top  of  these  waves,  and  crushes  them  aU  into  a  single  plane : 
then  yon  will  have,  where  the  ridge  was,  a  lot  of  water  squashed  into  a  nar- 
rower spaoe,  and  packed  very  olosely  together ;  but  where  the  furrow  was,  a 
very  small  portion  of  water  will  be  left  to  fill  a  larger  space,  and  the  water  will 
be  loosely  extended ;  or,  soientifioally  speaking,  yon  will  first  get  a  Condensation 
then  a  Barefaotioa.  And,  just  as  a  farrow  and  ridge  made  up  a  wave,  so  a 
Condensation  and  Rarefaction  make  up  a  vibrstion. 

Indeed  the  analogy  of  the  wave  and  vibration  is  so  exact,  that  on  the  one 
hand  people  have  got  to  talk  of  a  vibration  as  a  wave,  to  talk  of  sound  waves 
just  as  they  do  of  light- waves :  and  on  the  other  hand,  in  drawing  the  phape  of 
a  vibration,  they  often  di-aw  it,  for  convenience  sake,  as  a  wave,  leaving  it  to 
the  imagination  of  the  reader  to  imagine  this  wave  squashed  flat  and  to  present 
difierenoes  of  pressure  to  correspond  to  differences  of  wave-shape. 

If  in  the  course  of  this  lecture  I  make  use  of  these  liberties,  I  beg  you  to 
bear  in  mind  this  one  fact,  that  a  wave  of  sound  moves  all  in  a  plane,  and  that 
to  get  from  an  ordinary  wave  to  a  "  sound  wave  *'  you  must  imagine  a  heavy 
level  plate  crushing  the  former  into  the  latter. 

I  shall  now  try  and  show  you  how  it  is  that  these  particular  movements 
of  either  and  air  get  construed  into  this  strange  language  of  Light  and  Sound. 
Let  us  imagine  ourselves  a  vibration  of  sound,  let  us  imagine  ourselves  enter 
the  precincts  of  the  ear,  and  see  at  what  stage  in  our  journey  our  form  and 
character  undergoes  this  extraordinary  change. 

We  first  travel  along  a  narrow  winding  passage  till  at  last  further  progress 
is  stopped  by  a  membrane  which  is  stretched  out  from  side  to  side  and  from  top 
to  bottom  of  the  passage.  We  can  get  no  further,  but  by  bumping  against  this 
partition  we  can  make  our  friends  on  the  other  side  move  on  in  a  similar  mode. 
Beyond'.the  partition  there  is  a  hall,  or  apartment,  called  the  drum  or  tympanum. 
When  we  once  get  inside  it  we  fiod  there  are  three  ways  out. 

Firstly,  a  cavernous  tube  leads  from  the  hall  floor  to  the  upper  part  of  the 
throat.  The  use  ot  this  tube— the  Eustachian  tube  as  it  is  called — ^is  to  keep 
enough  air  in  our  hall  so  that  the  membranous  partition  may  be  kept  well  on 
the  stretch,  and  so  receive  impressions  from  without,  accurately.  This  road, 
then,  does  not  lead  us  to  our  destination. 
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Baoondljy  up  abore  u  tbere  ib  a  ohain  ooneirtiiig  of  three  bones,  tlie 
r,  the  aBTil,  end  the  etirmp ;  called  so  from  their  reipeotiye  ahapee. 
The  handle  of  the  hammer  rests  against  the  membranous  partition  b j  which  we 
entered.  The  hnob,  which  is  some  way  above  ns,  rests  on  the  anTil,  this  again 
leads  down  to  the  stirmp,  which  is  directly  in  front  of  ns.  The  stirmp  rests 
against  an  OTal  window,  which  has  a  stretched  oat  membrane  to  serre  instead 
of  glass.  This  oral  window  opens  into  a  hollow  waterj  chamber  divided  into 
two  oompaxtmenta— called  the  Labyrinth.  At  the  further  end  of  it  there  is  an 
immenae  quantity  of  stiff  hairs  and  crystalline  particles  (called  Otolithes). 
These  are  imbedded  in  the  nerve  which  leads  direct  to  the  brain.  Here  we 
mnat  panae.  "Hem,  it  is,  we  undergo  one  metamorphosis — ^we  are  no  longer 
moying  particles  but  sound. 

Thirdly,  between  the  Bostaohian  tabe  and  the  oval  window  there  is  a 
round  window,  dosed  like  the  other  window,  by  a  sfcretched«out  membrane. 
Let  us  suppose  ourselves  on  the  other  side  of  it.  We  enter  a  narrow  orooked 
tube,  like  a  snail  shell.  This  shell  is  divided  into  three  parts  ;  in  the  middle 
or  upper  compartment  there  is  an  instrument  of  8000  keys,  adjoining  a  branch 
of  the  nerve  which  leads  to  the  brain.  The  furthest  compartment  is  merely  a 
passage  leading  to  the  Labyrinth.  This  middle  part  of  the  snail  shell  with 
its  lute  of  8000  strings  is  the  most  interesting  to  us.  Here  probably,  the 
movement  of  the  air  like  the  moving  fingers  of  the  organist  plays  upon  the 
keys  and  awakens  the  strange  unknown  phenomenon  Sound. 

In  order  then  to  get  to  the  brain  we  may  take  one  of  two  courses— we 
maj  either  cross  the  bridge  of  bones,  enter  the  Labyrinth,  and  strike  against 
stiff  hairSy  and  crystalline  particles }  or  we  may  pass  through  the  air  into  the  snail 
shell,  and  when  we  get  to  the  middle  compartment  play  upon  an  organ  of  8000 
keys. 

Mnsio,  however,  essentially  involves  distinctions.  How  are  we  to 
apprehend  distinction?  How  are  we  to  distinguish  between  particular 
sounds. 

Xaeh  particular  sound  sets  in  motion  a  particular  hair  or  otoliths,  or  a 
particular  string  of  the  lute  in  the  "  snail  shell."  Each  particular  string,  hair 
cr  partadle  has  a  particular  nerve  fibre  attached  to  it,  which  carries  its 
message  to  the  brain,  and  no  other  messages. 

We  see  the  same  phenomenon  in  the  eye.  A  lot  of  rods  are  hung  at  the 
baok  of  the  eye,  adjoining  the  fibres  of  the  ocular  nerve.  Each  rod  has  a 
particular  nerve  fibre  to  carry  its  particular  messages  to  the  brain.  * 


*  This  theory  is  as  yet  only  conjectured.  Bat  it  is  only  fair  to  say  -that 
all  Hsfanholti^s  experiments  and  reasoning  afford  a  great  presumption  of  its 
truth* 
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Bnt  bow  is  it  that  eaoli  rod  or  string  is  set  in  motion  bj  a  particular  wave, 
and  no  other  wave  ?  Whj  is  it  not  set  going  bj  other  waves  of  sound,  and  00 
carry  messages  when  it  is  not  wanted  to  do  so  P 

This  seems  a  hard  question  to  answer  at  first  sight :  but  in  realitj  the 
matter  can  be  very  easily  explained  bj  the  elementary  mechanical  principle  of 
sympathetic  vibrations. 

This  principle  may  be  explained  as  follows.  When  a  series  of  waves 
strike  against  any  chord  either  each  successive  wave  reinforces  its  predecessor, 
and  makes  the  chord  vibrate  more  and  more,  till  sound  is  prodaced :  or  it 
destroys  and  cancels  its  predecessor.  Let  us  take  a  few  illustrations  of  this. 
Give  the  pendulum  a  slight  push :  on  its  returning  to  its  original  position,  give 
it  another  push — it  will  go  farther  than  before,  and  if  the  push  be  repeated 
the  moment  the  pendulum  returns  to  its  original  position  for  several  times 
the  pendulum's  swing  will  go  on  increasing.  But  if  you  push  it  the  moment 
before  or  after  one  complete  swing,  your  successive  pushes  instead  of  reinforo- 
ing,  will  cancel  one  another.  Again,  let  a  weak  man  pull  at  a  strong  bell.  If 
he  gives  a  pull  at  the  rope  immediately  a^^er  the  tongue  of  the  bell  has 
completed  one  swing  :^  and  give  pull  after  pull  at  this  exact  moment,  he  will 
at  last  get  the  tongue  to  swing  far  enough  to  give  a  note.  But  if  be  does  not 
exactly  time  his  pulls  by  the  swing  of  the  bell,  his  successive  pulls  will  spoil 
and  annul  one  another,  and  no  sound  will  be  produced.  It  is  the  same  with 
the  ear.  A  series  of  waves  of  a  given  length  strike  against  all  the  hairs  and 
strings  in  our  ear.  In  all,  except  one  case,  the  successive  impacts  cancel  one 
another.  In  the  one  exception,  the  vibration,  awaken  in  the  chord,  has  time 
to  make  exactly  one  or  two  or  three  journeys  up  to  the  top  and  down  to  the 
bottom  of  the  chord  :  so  that  each  wave  hits  the  chord  exactly  at  the  end 
of  its  journey, — just  as  the  hand  hit  the  pendulum  exactly  at  the  end  of  its 
swing,—  and  so  reinforces  its  predecessor  to  such  an  extent  that  sound  is  pro- 
duced. To  put  this  law  of  Sympathetic  Vibrations  into  scientific  language. 
Each  wave  has  a  particular  period  of  recurrence :  each  string  has  a  particular 
period,  and  when  these  two  periods  correspond,  then  they  will  set  one  another 
into  vibrations  or  waves :  when  they  do  not  correspond,  the  successive  impacts 
cancel  one  another,  and  they  cannot  set  one  another  into  vibrations  or  waves. 

It  is  thus,  then,  that  each  particular  sound  selects  its  particular  string  or 
hair :  and  that  each  particular  hair  and  string  sends  its  own  peculiar  message 
to  the  brain  by  means  of  a  special  servant  (i.e.,  nerve  fibre) — where  the  brain 
puts  its  own  odd  interpretation  on  the  movement,  and  construes  it  as  sound. 

Let  us  compare  the  process  that  goes  on  in  the  ear  with  that  which  goes 
on  in  the  eye.  Here  there  are  a  lot  of  rods  or  cones  which  have  a  particular 
vibratory  period.  They  can  only  be  set  in  motion  by  waves  of  ether  which 
have  a  period  exactly  answering  to  the  period  of  one  of  these  rods.    When  the 
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rod  ifl  affeotod,  it  traiiimiti  its  own  partioiilar  message  io  tho  brain,  bj  means  of 
a  nerve  fibre  speoiallj  attached  to  its  senrice,  and  the  Brain  conatmes  it  in 
terms  of  Light.  The  method  is  similar.  Bnt  the  resoorces  of  either  sense, 
and  the  interpreting  power  of  the  Brain  differ. 

These  differences  can  be  summed  np  into  three  heads. 

latlj,-— The  ear  has  an  immense  advantage  in  compass  It  interprets  as 
soond,  waves  Taxyinj  from  16|  to  80,000  vibrations  per  sooond.  That  is  to 
say  the  highest  note  it  can  hear  is  11  octaves  above  the  lowest  note.  Now  the 
octave  of  a  note  means  that  note  which  travels  twice  as  fast  t^  does.  Taking 
this  meaning  of  "  octave/'  the  eye  is  only  sensitive  to  one  octave  of  vibrations  : 
but  where  the  eye  fails,  other  senses  step  in  and  take  its  place  :  when  the 
vibrations  ace  too  slow  to  affect  the  eye,  they  affect  the  sense  of  toach,  and  are 
ooDstnied  into  the  language  of  hot  and  cold :  when  they  are  too  fast  to  affect 
the  eye  they  exert  a  dtemical  or  actinic  effect. 

2ndly, — ^The  ear  exceeds  the  eye  in  its  being  able  to  resolve  compound 
sensations  into  their  constituent  parts.  "  Every  wave  "  according  to  Fourier's 
law,  "  can  consist  of  several  simple  waves :  one  of  which  has  its  wave-leng  h 
equal  to  that  of  the  compound  wave,  while  the  rest  are  multiples  of  that 
wave.**  This  law  is  applicable  to  Light-waves.  The  yellow  light  of  the  sun 
is  merely  a  composite  color,  made  up  of  red,  yellow,  green,  blue,  violet :  the 
unaided  eye  cannot  split  up  this  compound  color  into  its  several  parts :  but  by 
the  aid  of  a  prism  you  may  see  each  separately. 

And  the  law  is  equally  applicable  to  *'  waves  "  of  sound.  On  the  back 
of  the  large  wave  creep  smaUer  waves  which  are  multiples  of  the  larg^  one : 
and  on  these  smaller  ones,  still  smaller  ones  are  borne  aud  soon.  Thus 
aooordinfi^  to  this  rule,  then,  each  sound  we  make  is  composite  and  can  be 
reaolTed  into  a  chief  note,  and  several  subsidiary  ones.  Now  this  is  actually 
the  case.  When  I  strike  Ci  on  the  piano,  the  following  subsidiary  notes  are 
fbintly  sonnded-Cu  Gii  Giii  Eiii  Qiii  Bbiii  CivDtv  Eiv—all  these  notes 
being  multiples  of  the  chief  or  fundamental  note.*  These  upper  notes,  or  as 
tbey  are  called  Harmonic  Overtones,  are  not,  generally  speaking,  detected : 
they  only  add  a  fulness  and  richness  to  the  fundamental. 

There  are  two  ways  of  hearing  these  overtones  separately.  Uelmholtz 
has  invented  a  lot  of  resonant  balls :  each  resounds  to  some  particular  note 
and  no  other  (by  the  prinoiple  of  "  Sympathetic  Vibrations  ")  :  he  holds  each 
of  these  balls  to  his  ear  while  a  certain  note  is  being  sounded :  the  above 
Bsntioiied  notes  resounded  to  G  i,  and  thus,  Fourier's  Mathematioal  law 
IS  oonflrmed  by  Helmholts's  experimental  observations. 


•  Ci  liM 64 vibxatioDS per seoond :  Gii  128:  Gii  192;  GiU256:  eto. 
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Seoondlj — hy  a  less  elaboratei  and  more  popular  way — ^raiBe  the  dampetre 
(on  tlie  piano)  of  the  six  first  Harmonio  Overtones  of  Ci — hy  holding  down 
these  notes  with  your  fingers,  then  strike  Gi  loudly ;  yon  will  direotly  hear 
the  ohord  of  the  notes  held  down,  faintlyi  bnt  audibly.  Thus,  then,  the  ear 
oan  split  up  a  oompound  ware  into  his  original  elements.  Bnt  this  can 
be  illustrated  in  another  way,  besides  by  hearing  OYortones.  Let  us  strike 
two  notes  together,  then  add  or  subtract  the  yibrations  per  second  of  these 
two  notes ;  if  the  sum  or  result  coincide  with  the  number  of  Yibrations  per 
second  required  to  make  some  other  note ;  this  other  note  ought  to  be  heard. 
These  so-called  Besultant  Tones  are  seldom  heard,  as  a  matter  of  fact,  because 
instruments  are  hardly  ever  in  proper  tune,  only  approximately  so.  Strike 
however  Gill  and  Siii  on  the  English  concertina ;  and  you  will  hear  a  faint 
Ci  sounded.  [G  iii  has  266,  E  iii  S20  yibrations  per  second ;  subtracting  these, 
the  result  is  sixty-four  per  second,  which  is  the  period  of  Gi].  Giii  and 
G  iii  on  the  concertina  will  likewise  enable  us  to  hear  G^  [here  the  periods 
are  addedJ]  This,  then,  is  what  we  hear ;  but  what,  in  the  outer  world, 
corresponds  to  those  Besultant  Tones  P  We  may  illustrate  it  from  the 
pendulum.  Strike  it ;  then  strike  it,  as  it  returns  whence  it  set  out,  at 
right  angles  to  its  first  direction ;  an  intermediate  course  will  be  described. 
We  can  illustrate  it  more  closely.  Take  two  tuning  forks  in  the  relation  of — 
say  a  fifth — to  one  another.  At  the  top  of  each  there  is  a  miiror.  Gast  a 
beam  on  to  mirror  No.  1,  off  that  on  to  mirror  No.  2,  off  that  on  to  a  screen. 
Set  both  tuning  forks  going,  with  a  fiddle-bow.  Then  the  course  of  these 
two  notes,  added  together,  will  be  marked  out  on  the  screen.  In  the  same 
way  we  are  enabled  to  see  any  chord  and  hear  it  at  the  same  time.  So 
the  ear  is  superior  to  the  eye,  in  being  able  under  ceriain  conditions  to  break 
up  a  compound  wave  into  its  component  parts.    It  has  yet  another  advantage. 

Srdly — ^A  "residual  sensation"  lasts  longer  with  the  eye  than  with 
the  ear.  An  instance  of  this  will  show  you  what  I  mean.  A  moderate  light 
presented  to  the  eye,  leaves  an  impression  on  the  retina  |  second,  after  its 
withdrawal.  A  bright  cloud,  presented  to  the  eye  for  i  second,  remains  on 
the  retina  twelve  seconds  after  it  is  removed.  Further,  red,  which  has  the 
longest  wave,  remains  longer  than  any  other  colour.  In  the  same  way 
yellow  lasts  longer  than  green,  green  than  blue,  blue  than  violet.  In 
acoustics  the  low  G  is  heard  -^^  second  after  the    "  waves "  cease.     The 

faster  the  waves  of  a  particular  note  go,  the  less  time  does  the  residual 
sensation  last,  till  we  come  to  the  high  G,  which  only  leaves  an  impression 
lasting  Y iij-  seconds  after  it  stops  sounding. 

The  way  this  was  found  out  is  as  follows : — ^A  tuning  fork  was  made  to 
vibrate  between  a  cardboard  and  a  resonant  ball.  The  latter  was  closely 
applied  to  the  ear  of  the  experimenter.    The  former  was  pierced  at  regular 
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interralay  with  holeg  wluoh  fitted  the  end  of  the  tuning  fork.  When  the 
tuning  fork  was  made  to  yibratOi  and  the  cardboard  was  tnmed  ronnd,  the 
cardboard  first  cnt  off  all  sonnd,  then  the  hole  in  the  cardboard  admitted 
■onnd.  The  periods  of  londness  and  silence  were  made  eqnal.  The  card- 
board was  made  to  reyolve  at  a  measurable  rate.  When  it  was  made  to 
rerolre  at  saoh  a  rate,  that  the  silent  internal  was  reduced  to  -^^  second,  and 

when  a  Oi  tuning  fork  was  vibrating,  the  silent  interval  was  swallowed  up 
in  an  im-interrnpted  mnrmnr.  The  same  experiment  was  tried  bj  lir. 
Mayer,  for  nearly  every  note  in  sncoession.  The  following  diagram  represents 
lua  conclosions.  The  cnrve  refers  the  particular  note  to  the  time  its 
residual  sensation  lasts ;  the  dotted  line  is  an  imaginary  one,  drawn  on  the 
hypothesis,  that  the  time  of  the  residual  sensation  is  in  inverse  proportion 
to  the  number  of  vibrations  a  note  has  per  second. 

The  superiority  of  the  ear  over  the  eye  in  this  respect  is  a  sign  that 
the  ear  is  much  quicker  in  receiving  new  impressions,  it  can  discriminate 
•ounds  with  greater  rapidity. 

If  the  ear  is  the  quicker  instrument^  the  eye  is  more  accurate. 

By  the  method  of  the  tuning  forks  and  mirrors,  already  described,  we  are 
able  to  see  chords.  Often  chords  which  sotmd  in  unison,  look  out  of  tune, 
thus  the  eye  is  able  to  detect  defects  with  greater  accuracy  than  the  ear.  This 
one  advantage  the  eye  has,  to  set  off  against  the  three  advantages  of  compass, 
analytical  power  and  quickness  which  the  ear  possesses. 

We  have,  now,  seen  how  a  sound  is  conveyed  to  the  ear,  how  it  is  inter- 
preted as  sound,  how,  too,  particular  sounds  are  distinguished  from  other  sounds, 
with  what  degree  of  power  and  accuracy — ^let  us  now  see  in  what  these 
differenoes  mainly  consist,  what  different  classes  of  sounds  the  ear  is  called  on 
to  cUscriminate. 

The  great  distinction  which  underlies  all  others  is  that  between  music  and 
noise.  The  former  gives  pleasure,  the  latter  paia.  Let  us  examine  the 
physical  conditions  which  constitute  the  difference  between  noise  and  music. 

1. — Firstly  as  to  the  succession  of  separate  sounds.  A  musical  note  must 
be  prolonged  sufficiently  long  for  us  to  gain  some  definite  conception  of  it.  If 
one  note  is  struck  only  to  be  replaced  by  another  before  we  have  apprehended 
it :  if,  that  is  to  say,  waves  of  dissimilar  length  follow  one  another  with  a 
certain  degree  of  rapidity :  Koise  and  not  music  is  the  result.  Music,  on  the 
other  hand,  implies  that  waves  of  equal  length  succeed  one  another  long 
enough  for  us  to  gain  a  clear  conception  of  the  particular  note  sounded. 
Koiae  is  ocmfosed,  undistinguishable.  The  fundamental  character  of  musical 
notes*  is  distinctiveness.  What  then,  are  those  distinctions  which  make 
up  musical  notes  P 

*  In  I  Cor.  xiv.  7,  we  have  this  scientific  fact  hit  at,  "  pipe  or  harp,  except 
they  give  dittindion  in  the  sounds,  how  shall  it  be  known  what  is  piped 
or  harped?" 
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They  are  threefold;  londuess,  pitoh,  quality  or  timbre.  What  do  we 
mean  bj  loudness  ?  In  showing  jou  what  Bonnd  was  I  told  yon  that  a  line  of 
air  was  made  np  of  a  lot  of  partioles  all  in  a  row :  and  I  compared  them  to 
marbles.  Each  marble  when  pnshed  f^oes  a  little  way,  hits  its  neighbour  and 
falls  back  to  somewhere  near  where  it  was  before.  Similarly  each  particle  of 
air  makes  a  little  excursion  forward  and  then  falls  back.  The  length  of  tliis 
excursion  is  called,  in  science,  the  amplitude.  Loudness  raries  with  the  square 
of  the  "  amplitude  of  Tibration."  Pitch  is  the  second  distinction.  Fitch  is 
dependent  on  pace.  The  faster  the  pitch  the  higher  the  note  and  vice  versa. 
When  less  than  16^  waves  succeed  one  another  in  a  second,  the  ear  cannot 
be  affected  by  them.  The  lowest  0  on  the  piano  has  82  yibrations  per 
second.  The  pace  of  sound  yaries  with  the  temperature,  etc.,  but  if  it  is  1120 
feet  per  second,  and  82  yibrations  succeed  one  another  in  a  second,  the  "  wave*' 
length  is  85  feet.  The  next  C  above  that  has  64  vibrations  in  a  second,  and 
if  the  air  is  in  the  same  condition  as  before,  its  wave  will  measure  17i  feet 
from  one  end  to  the  other.  Thus  it  is  that  we  can  determine  the  normal 
length  and  period  of  any  note  on  the  piano.  We  are  accustomed  to  take  the 
piano  as  our  standard  of  pitch  but  it  is  a  very  false  standard.  In  the  piano 
one  note  has  to  do  for  the  fundamental  of  one  scale,  2nd  of  another,  8rd  of 
another,  and  so  on.  Now  there  is  a  different  interval  between  the  1st  and  2nd, 
2nd  and  third,  etc.,  so  that  if  one  scale  is  in  tune,  the  other  scales  are  out  of 
tune.  In  consequence  of  this  a  compromise  is  effected.  No  scales  are  exactly 
in  tune :  all  are  a  little  out  of  tune.    Here  is  a  typical  specimen. 

As  it  ought  to  be.  Am  it  is. 

0 268-7  268-7 

D 291*0  , 2908 

E 8234  326-9 

F 344-9  845-8 

G 3880  887-6 

A 4311  4850 

B 4860  488-2 

0... 617*3  (vibrations  per  second)  5173 

Lastly  we  come  to  timbre.  By  timbre  we  mean  the  quality  of  a  sound, 
the  sound-tint  as  Tyndall  calls  it :  that  which  disting^shes  a  note  on  the 
organ  from  the  same  note  on  the  piano,  or  the  fiddle,  or  the  concertina.  We 
have  already  seen  that  it  cannot  be  due  to  the  size  pace  or  particles  of  the  wave : 
there  is  only  one  alternative  left :  it  must  be  due  to  its  shape. 

Of  two  waves  we  approximately  know  the  shape,  that  of  the  tuning-fork, 
where  the  furrows  and  ridges  are  perfectly  smooth  and  similar,  the  latter  fit- 
ting into  the  former  exactly  :  and  that  of  a  string  struck  by  a  pleotnim  or 
quill  which  takes  the  following  series  of  shapes. 
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\TS(JB, — We  are  oompellad  to  draw  the  wa^e  as  though  it  ooimiiited  of 
zidgee  and  hollows :  of  coime  a  aoimd  wave  ia  neyer  really  so :  jou  rnnat 
iinagine,  as  I  said  before,  a  IotoI  plate  cmahing  these  waves  into  a  single 
plane,  so  that  differanoes  of  shape  will  merely  oome  oat  as  different  distribn- 
tions  of  pressnre]. 

The  difiierenoe  of  timbre,  then,  is  dne  to  differenoe  of  wave-shape.  But 
this  diffarenoe  of  wave-shape  is  no  more  nor  less  than  differenoe  of  Harmonio 
Overtoaes.  If  one  wave  differs  from  another  in  shape,  it  is  beoanse  it  has  a 
different  set  of  small  waves  on  its  baok :  and  these  soiall  waves,  as  we  saw 
before,  are  merely  overtones. 

80  that  differenoe  of  shape  =differenoe  of  timbre=differenoe  of  overtones. 
We  have  illastrated  the  identity  of  the  first  2  and  last  2 :  let  ns  now  illnstrate 
the  identify  of  the  first  and  last. 

In  an  organ  on  the  middle  row  of  hejs,  let  ns  open  the  diapason  atop,  and 
note  well  the  timbre  of,  say,  the  chord  of  0.  Let  ns  then  poll  ont  the  principal, 
twelfth,  and  fifteenth,  which  merely  imply  the  same  note  struck  an  octave, 
twelfth  and  fifteenth  higher,  in  fact  are  mere  artificial  overtones  ;  then  strike 
the  same  chord.  The  timbre  is  quite  changed.  We  cannot  have  a  simpler 
and  more  decisive  instance  than  this,  of  the  fact  that  difference  of  timbre  means 
di  Arence  of  overtones. 

We  can  carry  the  proof  of  this  a  step  farther.  Differenoe  of  pronunciation 
means  merely  a  sort  of  differenoe  of  timbre.  Well,  Helmholts  has  proved  by 
his  "  resonant  balls  "  that  the  following  (German  vowels  have  their  overtones 
close  to  the  following  notes. 

2. — ^We  have  hitherto  been  regarding  the  differenoe  of  musical  and 
"  Noisy  "  notes,  now  let  ns  regard  the  mntnal  relation  of  notes  simnltaneonsly 
sounded. 

Noise  is  merely  an  aggravation  of  discord.  Disoords  are  only  used  in 
mnsio  under  very  strict  reservations,  despite  ICr.  Brahm.  When  disoords  are 
nsed  with  any  regard  to  these  reservations,  mnsio  becomes  noise. 

What  is  the  physical  distinction  between  discord  and  concord  ? 

A  discord  is  defined  as  a  combination  of  notes  which  produces  audible 
Beats.    A  beat  is  a  jarring  sound  produced  by  an  alternate  increase  and 
decrease  of  sound.    The  physical  cause  is  as  follows.    Let  two  waves  of  nearly 
equal  length  start  off  in  the  same  direction.    At  the  starting  point  the  con- 
densation of  one  will  all  but  coincide  with  that  of  the  other.    Hence  a  very  loud 
sound  will  be  produced.    After  say  26  waves  the  wave  of  one  will  have  lagged 
half  a  wave  length  behind  its  comrade :    and  the  rarefaction  of  one  will  all 
but  ooinoide  with  the  condensation  of  the  other ;  they  will  canoel  one  another, 
and  silence  will  result.    After  60  wave-lengths  double  the  natural  loudness 
will  be  prodooed  and  so  on.   Let  us  suppose  for  simplicity's  sake  that  1100  of 
these  waves  are  travelling  in  a  second.    Then  in  one  seoond  there  will  be  22 
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alterationB  from  great  londnesB  to  complete  silence,  in  the  mnaical  linguo  there 
will  be  22  beats.  In  oonseqiience  of  this  these  two  notes  will  be  discordant. 
There  are  two  considerations  to  be  taken  into  aooonnt  with  reference  to  Beats. 
1. — The  beats  mnst  be  audible.  To  find  out  how  many  beats  must  succeed 
one  another  in  a  second  so  as  to  blend  into  a  continnons  mnrmori  we  mnst 
take  the  note  into  consideration.  This  is  dependant  on  the  duration  of  the 
residnaJ  sensation  for  each  note,  which  we  haye  already  illastrated  (vide  the 
onrve  snpra) .  In  accordance  with  this,  the  following  table  represents  the 
nearest  notes  to  particular  notes,  which  can  be  used  with  them,  without 
causing  audible  beats. 

01  of  64  vibrations  per  second  ...  =fourth  +  }  semitone. 

C2  of  128  vibrations  per  second  ...  =fourth  +  -^  semitone. 

CS  of  256  vibrations  per  second  ...  =major  third  +  f  semitone. 

C^of  512  vibrations  per  second  ...  =major  third  +  -^^^  semitone. 

G^  of  1024  vibrations  per  second  ...  =:minor  third  +  y^t  semitone. 

CO  ef  2048  vibrations  per  second  . . .  =one  tone  +  -^^  semitone. 

This  shows  us  that  the  best  part  of  the  scale  for  expression  is  the 
middle,  as  when  you  get  very  low  nearly  every  combination  is  a  discord,  and 
when  you  get  too  high  hardly  any  combination  is  a  discord. 

2. — ^The  beats  of  Harmonic  overtones  and  Besultant  tones  must  be  taken 
into  account. 

In  harmony  or  the  grammar  of  music,  the  fifth  is  only  used  under  certain 
reservations.  This  must  be,  if  the  rule  is  not  arbitrary  and  unreasonable, 
because  the  fifth  involves  a  discord.  Bat  the  notes  are  too  far  apart  to 
produce  beats.  Let  us  see  if  any  beats  are  not  caused  by  the  overtones. 
The  fifth  stands  to  its  fundamental  in  the  ratio  of  three  to  two ;  the  first 
overtone,  or  multiple  of  the  former  will  coincide  with  the  second  of  the 
latter.  But  the  chord  of  the  fifth  is  never  exactly  in  tune  on  the  piano, 
organ,  harmonium,  etc. ;  consequently  the  overtones  will  very  nearly,  but 
not  quite  coincide;  and  because  of  this,  beats  will  be  produced  in 
accordance  with  the  phenomenon  explained  above. 

These  are  the  two  physical  differences  between  noise  and  music.  There 
may  possibly  be  yet  another  difference.  We  saw  that  there  were  two  roads 
from  the  tympanum  to  the  brain,  one  by  the  snail  shell,  the  other  by  the 
labyrinth.    The  former  was  reached  by  air,  the  latter  by  a  bony  bridge. 

It  is  conjectured  that  noise  addresses  itself  solely  to  the  latter,  music 
to  the  former.  At  any  rate,  music  is  propagated  through  air  with  gpreoter 
accuracy  than  through  solids ;  and  ordinary  sound  travels  through  solids 
with  greater  facility  and  rapidity  than  through  gases.  Add  to  this,  the 
rough  hairs  and  crystalline  particles  seem  much  more  appropriate  for 
undistingniwhable  noise  i  whereas  the  .^olian  harp  played  on  by  the  air  of 
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the  tjmpa&iuiiy  aeemfl  more  appropriate  for  the  iiibtle  diaianoiioiiB  of  mnsio. 
This^  howerer,  mnBt  rezziam  for  at  present  a  matter  of  oonjeotore. 

There  ia  a  further  distiziotioii  between  noise  and  musiCi  which  concerns 

the  laws  of  our  mental  being.    Koise  pleases^  and  mnsio  displeases.    The 

oanse  of  this  was  agitated  not  long  ago  by  G^ermani  then  English  philosophers. 

The  answer  airived  at,  in  aooordance  with  a  theory,  I  will  proceed  to  explain 

to  yon,  tallies  so  exactly  with  the  soientifio  and  physical  side  of  the  qacstion, 

that  great  presumption  is  afforded  of  its  truth.    The  theory  is  this,  masio 

originates  with  singing.    Vocal  musio  is  only  emotional  language  carried  a 

step  farther.    This  accounts  for,  firstly,  the  nature  of  music ;  secondly,  the 

pleasure  it  affords.     (1)  emotional  language  is  distinguished  from  ordinary 

talk  by  the  introduction   of  alien  elements,  timbre,  pitch,  loudness,  and 

also  by  its  greater  resonance,  %,€.,  the  note  is  now  sustained  and  continuous. 

These  are  the  exaot  differences,  which  science  proves  to  characterise  musio 

from  sound.      The  distinctions  of  emotional  language   are  less  definitively 

marked  than  those  of  music ;  emotional  language  is  a  sort  of  half-way  house 

between  common  talk  and  vocal  music,  it  served  to  suggest  the  idea,  not  to 

complete  the  invention  of  musio.      Doubtless  the  whole  source  of  musio 

like  that  of  language  is  partly  from  within,  partly  from  without.    Imitation 

of  nature  fills  in  the  picture,  of  which  personal  instinct  sketched  the  outlines. 

(2)  This  theory  accounts  for  the  pleasure  which  musio  inspires.    Mnsio  is 

an  extension   of  emotional  talk.      This  extension  was  made  consciously  or 

unconsciously.      Doubtless  the  origin    of  musio   was  soon  forgotten;    but 

because  this  course  was  traced  by  history,  an  unconscious  chain-work  of 

ideas  lurked  in  the  mind.    It  was  formed  of  three  links^emotioni  emotional 

talk,  music ;  the  middle  link  was  forgotten :  but  when  one  end  of  the  chain 

was  pulled  the  other  was  set  a-going.    In  a  word,  an  indissoluble  connection 

waa  formed  between  emotion  and  musio.    And  because  its  definite  formation 

fell  into  forgetf nlness,  that  vague  dreamy  sense  of  unaooountable  pleasure  is 

produced  by  musio. 

This  is  only  theory,  but  the  recent  discoveries  in  the  Physical  World,  in 
addition  to  the  usual  observations  of  barbaric  society,  afford  stranj;e 
confirmation  of  it. 

Now  we  have  come  sufficiently  far  to  appreciate  the  bearing  of  soientifio 
disooveries  on  the  theory  of  musio.  Science  corrects  the  observations  of  one 
sense,  or  the  blind  guesses  of  the  mind  at  truths,  by  the  combined  results  of 
knowledge,  based  on  all  our  senses,  of  knowledge  gained  at  first  hand  from 
nature.  The  musical  laws  of  discord,  the  musical  selection  of  pitch,  were 
so  many  blind  guesses  at  truth ;  they  were  entirely  empirical,  based  as  they 
were  on  very  limited  observations,  the  crude  cravings  of  the  mind.  Science 
proves  that  these  blind  guesses  and  mental  bents  from  which  they  arose,  are 
true  and  not  arbitrary :  are  part  of  this  great  order  of  things,  not  oaaoali 
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hapliazard  desires.  Soienoe  lias  found  little  to  oorreot,  it  inTonts  no  new 
tnnes,  it  reveals  no  new  strokes  of  art,  it  merelj  verifies  that  whioh  men  have 
fonnd  out  and  acted  on  for  oentnries  and  oentnries.  Soienoe  elevates  mnsio 
and  musical  ideas  to  the  region  of  facts ;  it  links  them  on  to  the  Eternal 
Eosmos ;  it  places  mnsio  on  the  indisputable  basis  of  tmth. 


THE   SPECTRA  OF  POLARIZED  LIGHT. 


BY    A.    K.    GAEEOD. 


I  proposB  to  lay  before  yon  in  an  abridged  form  the  results  of  the 
varions  experiments  which  have  been  tried  from  time  to  time  in  connection 
with  the  interference  Spectra  of  Polarized  Light.  I  believe  that  Fizean  and 
Fouoonlt,  two  celebrated  French  physicists,  were  the  first  who  entered  npon 
this  field  of  enquiry.  The  subject  has  since  then  been  thoughly  treated  by  Mr. 
Spottiswoode,  and  he  was  enabled  by  means  of  his  very  fine  pair  of  Niool's 
prisms,  to  shew  all  his  effects  to  an  audience,  in  the  lecture-theatre  of  the 
Eoyal  Institution. 

The  question  to  be  solved  by  these  experiments  was  the  following — 
what  is  the  nature  of  the  colours  shewn  when  a  beam  of  polarized  light  passes 
through  such  a  crystal  as  selenite.  Now  we  know  that  the  selenite  colours 
are  due  to  interference,  and  hence  we  should  suppose,  that  the  colours  are 
owing  to  the  presence  of  bands,  resembling  the  absorption  bands  of  blood, 
and  that  they  are  not  monochromatic — this  is  found  to  be  the  case  on  taking 
a  very  thin  plate  of  selenite  such  as  shews  the  colours,  blue  and  yellow,  (or 
ratber  brown)  ;  we  find  a  single  black  band  in  the  spectrum,  due  to  the 
extinction  in  the  case  of  the  blue,  of  all  the  yellow  light,  and  in  the  case  of 
tho  yellow  of  all  the  blue  light ;  but  we  know  that  if  the  selenite  shews  its 
fullest  colour,  on  rotating  one  of  the  Nioors  prisms  through  an  angle  of- 45^  all 
colour  disappears,  and  at  90°  tho  complimentary  colour  is  most  virid,  so  in  the 
spectrum  tho  band  disappears  at  i-S",  and  reappears  in  the  complimentary 
part  of  the  spectrum  at  90°.  Further,  ab  the  broadth  of  the  plate  is  increased, 
one  of  the  rays  is  retarded  more  and  more  behind  the  other,  and  consequently 
■colours  of  gp^eater  and  greater  wave  length  interfere.  The  spectroscope 
confirms  this  for  as  the  thickness  of  the  selenite  is  increased  the  bla^k  band 
moves  along  the  spectrum  from  the  red  to  the  violet  end,  and  when  a  certain 
thickness  is  reached,  it  happens  that  two  sets  of  waves  are  in  a  condition  to 
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interfere^  tlie  one  ray  lagging  an  odd  number  of  half  waye-leng^bs  behind 
the  other^  and  a  second  band  appears,  which  also  moves  along  nntil  a  third  is 
added,  and  bj  iooreaaing  the  thickness  to  an  indefinite  extent  the  namber  of 
Imnds  18  also  increased  indefinitely.  Now  it  is  obyicns  that  when  there  are 
two  bands  in  the  spectrum  the  tints  will  be  different  from  those  dne  to  a 
single  band,  and  the  selenite  green  and  red,  are  prodnced  by  snoh  a  speotram. 
We  hare  thns  accounted  for  the  blue  and  yellow,  and  the  green  and  red,  of 
■elenite  plates,  but  we  know  that  the  green  and  red  varies  in  intensity  being 
in  some  oases  veiy  vivid,  while  in  others  they  are  quite  pale,  the  latter  is  due 
to  the  presence  of  three  black  bands  in  the  spectrum,  and  when  a  greater 
nnmber  is  present,  the  colours  are  so  faint  as  to  be  hardly  perceptible.  This  is 
owing  to  the  fact  that  the  light  is  taken  from  a  greater  number  of  parts  in  the 
■peofcnim,aBd  whereas  a  single  thick  black  band  destroys  the  equilibrium  of  white 
Hght,  a  number  of  bands  thus  distributed  through  the  spectrum,  hardly  destroys 
that  equilibrium  at  all,  and  it  is  obvious,  that  the  Ught  will  become  more 
nearly  white,  as  more  and  more  bands  are  added,  so  that  the  light  transmitted 
by  a  plate  shewing  20  bands,  is  much  whiter  than  that  from  a  four  or  six 
band  plate.  The  light  however  may  be  said  to  be  practically  white  from  any 
plate  shewing  more  than  4  bands.  Perhaps  this  would  be  rendered  plainer  by 
aa  analogy  ;  if  three  heaps  of  sulphur  be  taken,  and  three  of  nitre,  and  three 
oi  charooaly  in  the  proportion  in  which  they  produce  gunpowder,  and  one  heap 
of  each  be  taken  and  mixed,  the  result  may  be  proved  to  be  gunpowder  by  the 
fact  of  its  burning  and  odour,  but  if  from  another  set  of  heaps  one  of  the 
oonatitnents,  sulphur  for  example,  be  removed,  a  mixture  of  the  remaining 
two  will  not  be  gunpowder. 

Now  this  resembles  our  banded  speotrum,  just  as  the  removal  of  one  of 
the  oonstitaants  destroys  the  gunpowder,  so  the  removal  of  one  of  the  con- 
Btitnent  lights  destroys  the  white  light. 

But  if  from  the  third  set  of  heaps  we  remove,  half  the  nitre,  half  the 
■ulphvr,  and  half  the  oharcoal,  we  have  on  mixing  the  remainder, 
gonpowder  indeed,  but  only  half  the  quantity  which  we  should  otherwise  have 
bad.  Here  again  the  analogy  is  complete :  if  I  cut  off  the  same  fraction  of  all 
the  oonstituents  of  white  light,  I  have  a  less  quantity  of  light  in  the  end  but 
it  ifl  still  white. 

The  nuniber  of  bands  in  the  spectrum  is  directly  proportional  to  the  thick- 
ness of  the  selenite  plate,  that  is  to  say  if  you  double  the  thickness  of  the  plate 
yon  double  the  number  of  the  bands,  if  a  plate  li-s  of  an  inch  thick  shows  two 
bands,  a  plate  i^ff  of  an  inch  thick  will  show  four  bands.  This  is  foxmd  to  be  the 
case  by  measuring  the  plates  with  a  micrometer  screw. 

Appended  is  a  table  of  results,  and  although  the  results  do  not  exactly 
oogrespond  with  the  theoretical  computations,  the  inaccuracy  is  probably  due 
to  the  fthot  that  the  point  of  the  screw  perforates  some  plates  more  than  othersi 
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and  that  tlie  tboretical  thicknesses  are  all  deduced  from  the  measnred  thickness 
of  a  single  band  plate  which  may  not  have  been  perfectly  aocnrate. 


Golonr       Number  of 
she  WD.            bftod. 

Meaaarel 
thiokncBi. 

Oalcalated 
thiokneBS. 

Bine  and  yellow ...  1. 

"3  07  inch. 

-3-^0  inch,  (taken  as  nnits.) 

Green  and  Bed  •••  2. 

•\it  inch. 

i-fiTrinch. 

No  tint  perceptible  4, 

T^f  inch. 

•vV  inch. 

„              6. 

■jV  inch. 

■J  (5"  inch. 

10. 

—  inch. 

-)  (7  inch. 

The  breadth  of  the  black  bands  increases  inyersely  as  their  number,  that 
is  to  say  that  the  bands  of  a  six  band  plate  are  each  half  the  breadth  of  those 
of  3  band  plate. 

From  this  it  follows  that  whatever  be  the  thicknessi  polarized  light  which 
has  passed  through  a  selenite  plate,  has  its  light  diminished  by  a  definite 
amount ;  for  if  one  of  the  bands  of  a  double-band  plate  is  half  the  band  of 
a  single-band  plate,  the  two  together  must  equal  in  breadth  the  band  of  the 
single-band  plate,  and  in  the  same  way  the  twenty-bands  of  a  twenty-band 
plate  equal  the  band  of  a  single-band  plate ;  by  making  accurate  drawing 
with  a  camera  laoida  this  law  of  the  breadth  of  the  bands  is  found  to  be 
correct* 

The  intensity  of  the  bands  also  decreases  as  their  number  increases. 
When  examined  with  an  ordinary  spectroscope,  these  bands  do  not  seem  to 
be  evenly  distributed,  owing  to  the  ^irrationality  of  dispersion,  appearing  to 
increase  in  distance  from  each  other,  from  the  red  to  the  violet  end. 

Thanks  to  Mr.  Harding,  I  am  able  to  lay  before  you  a  satisfactory 
explanation  of  this  decrease  of  the  thickness  of  the  bands. 

It  seems  incorrect  to  talk  of  the  bands  having  any  thickness  at  all  if  we 
consider  their  origin,  for  it  is  evident  that  total  extinction  only  takes  place  in 
a  mathematical  line  because  only  in  one  line  is  it  that  the  one  wave  is  exactly 
half  a  wave  length  behind  the  other ;  but,  juat  by,  there  are  on  each  side  waves 
in  whioh  these  conditions  are  very  nearly  fulfilled,  and  the  extinction  is 
accordingly  very  nearly  complete,  the  deviation  from  the  conditions  of  total 
extinction  decreases  gradually  on  each  side  of  the  line,  and  the  line  ought 
therefore  to  shade  off  imperceptibly  from  intense  black  in  the  centre  to  the 
ordinary  light  of  the  spectrum.  How  then  can  we  distiugnish  where  they  end 
and  where  they  begin.  Kow  the  eye  is  an  extremely  bad  judge  of  difterences 
of  intensity,  for  instance,  it  cannot  distinguish  the  difference  in  the  intensity  of 
the  light  at  the  centre  and  edge  of  the  moon,  and  as  the  darkness  of  the  bands 
gradually  increase,  it  is  not  conscious  of  the  fact,  until  at  a  certain  point,  it 
suddenly  becomes  so,  and  realizes  that  it  has  become  dark ;  this  point  then  is 
what  we  have  called  the  limit  of  the  black  band. 


Jf,D.Drury,IJsq.  on  IVa^^r  MoiiofH, 


r^^ 


^S^ 


J^i^S 


y^V 


ff'  fi 

C'  d^ 

e^  r  p 

A  ^  J 

>^ 

I      ni' 

79/       O 

o 

A 

M 

M 

h 

^   k 

• 

, 

• 

•             • 

• 

JL 

Jf 

^ 

m 

• 

• 

• 
• 
• 

• 
*  • 
• 

• 

• 

• 

o 

a- 

_•- 

C/ 

J> 

J^ 

. 

6 

-^^ 

A 


c  ^*9^ 


j>     £ 


^^7  ^. 


c_^S 


^ 


6 


^,//     f/K    \\\\\    Wll 


ML 


sx.  qp 


JfMiLKJ  IjrSfS 


DCBA 


/>>^cil: 


/§?^ 


61 


Moreorer  it  is  eyident  that  if  we  have  two  spectra  of  tlie  same  lengthy 
and  in  the  one  we  have  three  evenly  distribated  lines  (as  they  would  be  in  a 
difiraction  spectmm),  and  in  the  other  six,  the  space  between  two  lines  in  the 
latter  case  will  be  half  the  space  between  two  lines  iu  the  three  band 
Bpectmm,  and  whereas  between  each  pair  we  have  waves  getting 
more  and  more  ont  of  the  conditions  of  interference  nntil  they  reach  a  point 
where  one  is  an  even  number  of  half  wave  lengths  behind  the  other,  and  the 
intensity  is  increased,  and  tben,  waves  on  the  other  side  of  that  line  approach- 
ing more  and  more  nearly  to  the  conditions  of  extinction  ;  these  changes  will 
have  to  be  gone  through  in  the  case  of  the  six-band  plate  in  half  the  space 
wliich  they  oocnpied  in  the  three  band  plate,  what  then  will  be  the  result ; 
the  shading  off  from  the  line  of  total  extinction  will  be  much  less  gradual,  and 
the  distance  between  the  line  where  we  realize  the  change  from  light  to 
darkness,  and  the  line  of  total  extinction,  will  be  half  the  corresponding 
distance  in  a  three  band  plate,  and  as  this  will  take  place  on  each  side  of  the 
line  of  total  extinction,  the  appearance  will  be  that  of  a  band  half  the  thick- 
neas  of  the  band  of  a  three  band  plate. 

We  have  seen  that  the  parts  occupied  by  the  dark  bands  in  the  spectrum, 
and  also  those  occupied  by  the  spaces  half  way  between  them,  become  on 
rotating  the  l?icol  alternately  light  and  dark :  they  are  therefore  plane 
polaxiaed,  bat  this  is  not  the  case  with  the  parts  half  way  between  these  two 
poflitions,  for  they  remain  permanently  bright. 

What  condition  therefore  is  this  light  in  P  It  is  evident  that  it  must  either 
be  oireularly  polarized  or  not  polarized  at  all ;  in  either  of  these  conditions  it 
would  suffer  no  extinction.  How  then  can  we  distinguish  between  circularly 
polarized,  and  unpolarized  lights  P 

There  is  an  instrument  called  the  quarter-wave«plate,  to  describe  the 
principle  of  which  would  be  wandering  too  for  from  my  subject,  suffice  it  to 
■ay  that  it  has  the  power  of  converting  circular  into  plane  polarized  light  and 
also  plane  into  circular ;  if  therefore  the  intermediate  spaces  are  not  polarized 
at  all,  on  introducing  such  a  plate  the  plane  polarized  light  of  the  bands  and 
the  spaoee  they  would  occupy  on  rotating  the  Nicol,  will  be  rendered  circularly 
polarized,  and  will  therefore  be  no  longer  extinguished,  and  the  intervening 
■paces  will  be  unaffected  and  a  continuous  spectrum  will  be  oblainedf 
interference  being  impossible.  If  there  be  in  the  plate  what  in  geological 
language  is  termed  a  "fault "  in  the  selenite  plate,  that  is  to  say  a  sudden 
increase  in  thickness,  a  breaking  of  the  band  will  take  place  owing  to  the 
different  positions  of  the  bands,  in  the  different  thicknesses  of  the  plate,  in  a 
wedge  shaped  plate  the  lines  lie  diagonally. 

I  will  now  pass  on  to  the  effects  produced  by  the  superposition  of  two 
■denite  plates ;  if  they  are  layed  in  the  position  which  they  would  occupy  if 
forming  a  iiBgle  crystal;  they  present  the  appearance  of  a  plate  shewing  a 
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Hnmber  of  bands  equal  to  the  Bum  of  the  niunber  of  bands  of  the  two  plates, 
but  on  rotating  one  of  them  through  45%  a  single  band  will  be  seen  at  a 
partioolar  position  in  the  speotnun,  this  breaks  into  two  which  reoede  from 
one  another  towards  the  red  and  violet,  being  followed  bj  other  pairs  whioh 
advanoe  to  meet  one  another  aooording  to  the  position  in  whioh  the  Niool  is 
rotated. 

The  bands  do  not  however  have  the  same  intensity  thronghont  their 
oourse,  as  the  presenoe  of  a  single  band  destroys  theeqnilibriam  of  white  light, 
and  as  the  snperposition  of  plates  prodnoes  single  bands,  the  eqnilibrinm  of 
white  light  is  destroyed  by  a  namber  of  superposed  plates  which  produce  no 
eolonr  individually;  the  colour  is  brighter  the  nearer  the  numbers  of  bands  in 
the  two  or  more  plates  approach  equality,  brightest  when  quite  equal. 

It  is  interesting  to  trace  the  effects  when  a  three  and  six  band  plate  are 
nperposed,  the  effect  equaJs  chromatically  that  of  a  three  band  plate ;  on  start- 
ing the  speotrum  shows  nine  bands,  then  they  approach  each  other  three 
pain^  and  soon  a  shaded  space  is  seen  between  each  pair,  and  then  the  bands 
oomposing  a  pair  combine  and  the  result  is  a  speotrum  showing  three  bands. 

I  must  conclude  by  returning  my  thanks  to  Mr«  Harding  and  Mr.  Bodwell 
for  the  help  which  they  have  afforded  me  in  the  preparation  of  this  paper, 
and  espeoially  for  Mr*  Harding's  explanation  of  the  decrease  of  the  breadth  of 
the  bands. 


MBBTnsra  held  JULT  ISth,   1876. 


A  paper  waa  read  by  H.  D.  Bsubt,  Esq.,  on 

WAVE. MOTION. 


I  TBOiroBT  it  would  not  be  amiss  if  to-night  I  read  yon  a  short  paper  on 
Wave-Motion. 

To  study  Wave-Motion  in  its  full  extent,  would  be  almost  to  go  over  the 
whole  range  of  physics ;  it  would  involve  the  whole  of  the  sciences  of  Light 
and  Sound,  nearly  the  whole  of  Heat,  and  very  probably  the  science  of 
Bleotrioity.  When  I  speak  then  of  giving  you  a  paper  on  Wave-Motion,  I  do 
not  mean  that  I  am  going  to  give  you  an  exhaustive  treatise  on  physics 
generally ;  but  just  as  one  might  g^ve  a  lecture  on  the  "  syllogism/'  or  the 
art  of  reasoning,  without  examining  every  syllogism  or  every  branch  of 
reaaoningi  so  I  thought  it  might  be  possible  to  bring  together  in  a  oonneoted 
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form  the  oommon  oharaoterietioB  of  all  Wave-MotionBy  dweUiBg  espeoiallj 
on  those  clwraoteni  of  the  motion,  whioh  are  alike  for  all,  whether  the 
motion  be  that  of  the  waves  of  the  sea,  or  the  wares  of  light  or  soond. 

Now,  if  I  were  to  begin  my  paper  with  some  hard  scientific  definition  of 
what  Ware-Motion  is,  I  wonld  probably  puzzle  manj  of  yon,  and  thereby  lose 
joBT  attention.  I  will  rather  bring  before  yon  some  erery-day  examples  of  the 
ntofeioii,  and  so  perhaps  from  the  study  of  these  particulars  you  may  be  able 
to  appreoiats  the  general  conception  oonreyed  by  the  term  Ware-Motion. 

Trnagin^  a  number  of  particles  arranged  in  a  straight  line,  as  in  (Fig.  1.) 
mod  let  us  call  them — a,  h,  e,  d,  &o.,  and  imagine  them  so  connected  that  if 
•we  disturb  any  one,  say,  c,  from  its  position  of  rest,  we  disturb  its  right- 
hand  neighbour,  d,  and  therefore  a,  and  therefore  f,  and  so  on  through  the 
whole  row.  And  suppose  there  to  be  drawn  abore^andbelow  the  line  of  the  par- 
taclee  two  lines  AB,  CD,  parallel  to  the  row,  and  suppose  it  is  possible  for  each 
partiole  when  disturbed  to  bob  up  and  down  between  these  two  lines,  and  that 
it  is  only  poasible  for  them  to  more  in  this  way.  Bach  particle  as  it  is  at  presonti 
is  at  rest,  and  is  said  to  occupy  its  mean  position,  or  position  of  mb, 
and  the  Une  of  particles  is  called  the  line  of  mean  position,  just  as  AB 
might  be  called  the  line  of  highest,  and  OD  the  line  of  lowest  disturbanoa. 

Now  suppose  we  disturb  a,  from  its  position  of  resi»  and  cause  it  to 
osoillate  up  and  down  between  the  lines  AB,  OD ;  almost  immediately  after, 
h  win  begin  to  more,  but  will  be  a  little  behind  a,  so  that  when  a  reaehea 
the  line  AB,  h  will  not  hare  quite  reached  it ;  and  in  just  the  same  way 
c  will  be  behind  h,  and  d  behind  e,  and  finally  we  shall  oome  to  the  partiftlmii 
whioh  hare  as  yet  not  been  disturbed,  and  the  particles  will  present  this 
appearance.  (Fig.  2.)  As  soon  as  a  has  reached  the  top  line  it  will.begin  to 
descend,  h  will  now  reach  the  top,  e  will  be  a  little  behind,  and  the  rest 
just  as  before,  except  that  more  particles  will  partake  of  the  motion  i  your 
eye  can  easily  picture  what  the  state  of  affairs  will  be. 

In  a  short  time,  a  will  hare  travelled  down  te  OD,  and  back  toite 
position  of  rest,  and  suppose  it  to  remain  there ;  h,  will  be  slightly  below 
the  line  of  mean  position  e  still  further  below  j  and  the  partioles  will  be 
arranged  as  in  the  Fig.  8. 

If  we  make  no  further  disturbance,  each  particle  will  come  up  one  by  one 
to  ita  original  position,  and  remain  there,  each  partiole  having  trarersed 
onoe  up  and  once  down  between  the  lines  AB,  OD,  and  this  wary  appearance 
win  travel  through  the  entire  length  of  the  particles,  and  will  in  time  pass 
orer  them  all ;  the  partioles  will  now  be  left  in  exactly  the  same  position 
as  when  first  we  disturbed  a ;  but  as  soon  as  a  reaches  its  position  of  rest^ 
suppose  we  giro  it  the  same  motion  as  before,  we  will  thus  create  a  seoond 
wavy  ^ypeanmoe,  following  in  the  wake  of  the  first ;  and  suppose  wa  oomtinue 
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in  this  way  to  disturb  a,  when  it  ia  on  the  point  eaoh  time  of  oomin^f  to  rest ; 
is  it  not  eyident  that  we  shall  have  the  whole  row  of  partioles  arranged  in 
this  manner.     (Fig.  4.) 

Before  we  oan  proceed  any  farther  with  onr  subjeot,  we  most  become 
familiar  with  certain  terms,  and  first  leb  ns  take  the  term  amplitude ;  by  the 
amplitude  of  vibration  is  meant  the  distance  eaoh  particle  describes  from  the 
moment  it  leayes  its  position  of  rest  till  the  time  it  comes  back  to  it ;  so  that 
looking  at  any  one  of  the  preceding  figureSi  the  amplitude  of  vibration  for  any 
one  of  the  particles  is  twice  the  distance  between  the  lines  AB  and  OD ;  for 
consider  the  motion  of  one  of  them  daring  its  period  of  oscillation,  it  passes 
first  to  the  top  line,  then  falb'ng,  it  passes  through  its  position  of  rest  to 
the  bottom  line,  and  then  rising,  it  comes  finaUy  to  rest  at  the  middle  line ; 
80  daring  this  time  it  has  travelled  twice  the  distance  between  the  lines  AB, 
OD ;  and  the  time  oocnpied  by  this  joamey,  is  what  is  oalled  the  time  of 
vihraUon  of  a  single  particle.  Now  if  yon  look  back  to  figure  8,  you  will 
see  that  during  the  time  the  particle  a  was  performing  its  oscillation,  the 
motion  had  spread  itself  as  far  as  the  particle  w.  And  you  will  see  that  the 
partioles  included  between  these  two,  a  and  w  are  in  all  states  of  vibration, 
those  near  a  just  ceasing  to  vibrate,  those  further  oft,  either  just  leaving  or 
approaching  the  lower  line,  and  so  on  till,  as  we  approach  w,  we  come  to  a 
set  of  partioles  just  beginning  their  vibrations;  now  such  a  collection  is 
called  a  Wave,  and  by  the  length  of  the  wave  is  meant  the  distance 
between  the  two  extreme  particles  a  and  to. 

Picture  to  yourselves  such  a  succession  of  waves  as  is  represented  in 
figure  4.  You  see  that  eaoh  wave  has  a  front  and  a  back,  and  that  while  the 
particles  in  the  front  are  rising,  those  in  the  back  are  falling,  and  if  you 
compare  one  wave  with  another,  you  will  find  that  the  partioles  which 
constitute  the  two  waves  will  go  in  pairs,  i.e,,  to  each  particle  of  the  one 
wave  will  correspond  a  particle  in  the  other ;  the  two  partioles  will  leave 
their  positions  of  rest  at  the  same  moment,  will  reach  the  top  line  at  the 
same  moment,  in  fact  the  motions  of  the  two  will  be  identical  throughout 
the  period  of  oscillation.  Two  such  particles  are  said  to  be  in  the  same 
phase ;  thus  in  figure  4,  the  two  partioles  /  and  g  are  in  the  same  phase, 
for  they  are  both  rising,  and  are  both  at  the  same  height  above  the  line  of  mean 
position,  but  h  and  g  would  not  be  in  the  same  phase,  for  though  they  are  at 
the  same  height,  the  one  is  rising  while  the  other  is  falling.  Observe  also 
that  in  the  same  wave  no  two  partioles  are  in  the  same  phase,  a  wave  is  a 
collection  of  partioles,  which  are  in  all  possibly  phases,  but  with  no  phase 
repeated. 

Figure  S  describes  the  appearance  of  the  partioles  at  the  moment  when 
a  comes  baok  to-  its  position  of  rest,  you  see  that  the  disturbance  which 
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began  with  0,  hna  spread  itself  as  far  as  w,  and  the  intenral  between  the 
two  is  the  length  of  the  wave.  Kow  how  long  has  it  taken  the  wave  to 
travel  its  own  length,  the  exact  time  that  it  took  the  partiole  a  to  osoillate 
onoe  np  and  onoe  down  between  the  two  lines  AB,  CD,  and  this  time  is  the 
time  of  vibration  of  each  of  the  individoal  particles  ;  this  fact  will  lead  ns 
to  a  simple  and  very  important  formula  connecting  the  length  0/  the  wa/oe, 
the  velocity  0/  the  voave,  and  the  time  of  vihniAum  of  the  particles. 

S appose  a  man  were  walking  at  a  uniform  rate  of  a  certain  number 
of  miles  per  hour,  you  would  get  the  distance  he  walked  in 
any  interval  of  time  by  simply  multiplying  his  rate  per  hour  by  the  number  of 
hours  he  was  walking,  and  so  it  is  exactly  with  the  wave.  Call  the  rate  or 
Telocity  of  the  wave,  V,  meaning  thereby  that  V  denotes  the  distance  which 
the  wave  can  travel  in  a  g^vea  time,  say  one  second ;  then  if  it  takes  a  particle 

1  seconds  to  make  a  complete  vibration,  the  wave  during  that  time  t, 
has  travelled  a  distance  =Fx^  but  the  distance  travelled  by 
the  wave  during  the  time  of  vibration  is  the  length  of  the  wave,  therefore 
length  of  wave  =  (velocity  of  wave)  x  time  of  vibration. 

See  how  such  a  formula  would  enable    us   to  solve  a  problem  like 

this.      A   x>erso(n   is  out   at    sea  and  wishes  to    find  the  rate   at    which 

the  waves    are   travelling,  how   would   he   find   it?      Suppose   he    could 

pot   up  two  poets  in  the  direction   in    which  the  waves    are    travelling, 

and  suppose    the    posts  to  be  separated  by    a  known  interval,  say  one 

mile ;  then  let  him  select  a  particular  wav'e  and  see  what  time  it  took  the 

wave  to  travel  from  post  to  post.    Then  I  say  if  he  could  do  all  this,  he  would 

have  sufficient  data  to  determine  the  velocity  of  the  waves.    But  it  would  be 

utterly  impossible  to  put  up  two  fixed  posts  in  the  ocean ;  and  if  you  consider 

for  a  moment  you  will  see  that  it  is  not  at  all  necessary ;  for  you  will  see  from 

the  formula 

l  =  vt 

that  if  we  could  ascertain  any  two  of  the  three  quantities  we  can  find  the 

third.    Now  the  length  of  the  wave  could  be  easily  observed,  a  good  judge  of 

distance  would  tell  to  a  foot  the  distance  between  the  crests  of  two  waves, 

and  the  time  of  vibration  might  be  easily  observed  by  marking  any  object  on 

a  wave  suoh  as  a  piece  of  cork,  or  a  sea-gull,  and  noting  by  your  watch  how 

many  seconds  it  took  in  rising  and  sinking  alternately  to  the  top  and  bottom 

of  the  wave.     Suppose,  for  the  sake  of  illusbratioa,  that  the  distance  between 

the  crests  of  two  consecutive  waves  is  30  feet  and  that  the  time  of  vibration  is 

2  seconds,  then  if  Y  be  the  velocity  of  the  wave 

i.«.,  15  feet  per  second, 
wbioh  would  rnaika  the  Telocity  of  the  wave  betifeen  10  and  11  xoileB  p«r  honr. 
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Lefc  hb  Gonsider  how  each  a  xnotion  M  we  haye  been  defloribing  differs 
from  any  other  motion,  the  motion  for  example  of  a  orioket  ball  when  it  ia 
thrown  from  one  person  to  another.    In  this  case  70a  are  sensible  that  a 
material  something  has  passed  from  one  person  to  the  other,  the  orioket-ball 
leaves  the  hand  of  the  thrower  and  a  few  seconds  afterwards  is  in  the  hands 
of  the  catcher ;  snoh  a  motion  as  the  ball  possesses  is  called  a  motion  of 
translation  ;  it  is  the  kind  of  motion  that  we  have  most  frequently  presented 
to  oar  view.    But  how  yery  different  is  this  motion  to  a  wave-motion  !  in  the 
latter  yon  are  sensible  that  nothing  material  passes  from  one  place  to  anotheri 
and  yet  that  something  does. 

Stand  upon  the  sea-shore  and  observe  the  advancing  rollers  before  they 
are  distorted  by  the  friction  of  the  bottom.  Wave  after  wave  is  seen  to 
approach  and  at  last  break  npon  the  shore,  bnt  that  ridge  of  water  which  yoa 
saw  far  out  at  sea  and  which  yon  followed  with  yonr  eye  the  whole  way  to 
shore  is  not  the  same  ridge  which  is  now  breaking  at  yonr  feet ;  the  former 
ridge  came  to  rest,  bnt  in  doing  so  it  forced  up  another  exterior  to  it,  and  this 
in  subsiding  another  and  so  on.  A  stretched  string  is  another  good  iUnstra- 
tion,  any  disturbance  given  to  the  string  at  one  end  is  propagated  by  the  string 
and  a  tremor  is  seen  to  run  along  the  string.  In  both  cases  one  thing  can- 
not fail  to  strike  yon,  that  which  advances  on  the  surface  of  the  water — the 
sinuoBity  which  runs  along  the  stretched  cord — are  neither  of  them  things  but 
forms.  They  are  not  moving  masses  advancing  in  the  direction  in  which  they 
appear  to  run,  but  outlines  or  figures,  which  at  each  instant  of  time  include 
all  the  particles  of  the  water  or  the  cord,  which  it  is  true  are  moving,  but 
whose  motion  is  in  fact  transverse  to  the  direction  in  which  the  waves 
advance. 

We  may  generalise  this  idea  of  a  wave  and  conceive  it  as  the  propagation 
in  a  definite  direction  of  a  relative  shape  of  particles  which  are  themselves 
oscillating  about  their  positions  of  rest. 

But  a  person  might  very  naturally  say  that  this  theory  of  wave -motion  is 
built  on  a  hypothesis,  the  truth  of  which  is  by  no  means  evident.  We  began 
by  assuming  a  row  of  particles  so  connected  that  any  motion  given  to  one  is 
imparted  to  the  next,  and  then  to  the  next  and  so  on,  and  that  each  particle 
only  travels  a  short  distance  backwards  and  forwards  about  its  mean  position^ 
and  having  moved  once  forward  and  once  backward  comes  to  rest. 

I  think  the  illustration  of  the  stretched  string  will  shew  the  reasonable- 
ness of  the  hypothesis.  Conceive  a  blow  given  to  a  point  in  the  middle  of  the 
cord  transversely  to  its  length.  The  point  to  which  the  blow  is  given  will  be 
thrown  out  of  the  straight  line,  and  a  flexure,  or  angle,  wiU  be  formed  in  that 
part.  Owing,  however,  to  the  inertia  of  the  cord  the  displacement  of  the  par- 
tidei  in  the  first  instant  will  be  confined  to  the  inunediote  neighbourhood  of 
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Uie  point  of  impulse ;  so  that  the  oord  will  not  at  onoe  assume  the  state 
roproecntiW!     in     figure    5,    consiBting      of     two    straight]   lines     AB30 
forming  a  "very  obtnse  angle    ABC,    bnt  rather    that  shown  in  figure    6, 
in  whioh  the  greater  part  on  either  side  AD,  EC,  retain  their  original  position ; 
and  a  small  part  DBE  proportioned  to  the  yiolence  and  suddenness  of  the  blow 
is  as  it  were  bulged  out  into  an  angular  form  DBE.    The  partiole  at  B  then 
is  solicited  on  both  sides  by  the  tension  in  the  cord  in  directions  B,D,  B.E  j 
bnt  these  tensions  which  in  the  quiescent  state  of  the  string  exactly  counter- 
acted each  other,  now  only  do  so  in  respect  of  those  parts  of  each  which  when 
resolTed  act  in  directions  parrallel  to  DA,  EC  respectively.    The  other  re- 
solred  portions  perpendicular  to  these,  conspire  and  urge  the  point  B  towards 
its  point  of  departure  b.    As  there  is  no  force  to  counteract  this  (the  impulse 
being  supposed  momentary)  B  will  obey  their  solicitation  and  approach  b  with 
an  accelerated  Telocity. 

Bnt  action  and  re-action  being  equal  and  contrary,  the  same  force  by 
which  the  molecule  E  drags  B  down,  will  be  exerted  on  E  to  drag  it  up  or  out 
of  the  line.  80  that  by  the  time  B  has  performed  half  its  course  towards  B, 
E  will  have  been  raised  above  the  line,  and  will  have  acquired  a  velocity 
capable  of  carrying  it  still  further  in  that  direction.  At  this  instant  the  cord 
win  have  assumed  the  figure  7.    AD'DBEE'C. 

At  the  next  moment  the  foroes  are  reversed,  B  then  drags  both  D  and  B 
down  to  the  line ;  but  its  own  acquired  momentum  is  expended  in  the  effort, 
and  by  the  time  it  has  reached  its  original  place  on  the  line,  its  inertia  is 
destroyed,  and  it  rests  there  without  a  tendency  to  go  beyond  it  on  the  other 
side.  Meanwhile^  however,  D  and  S  have  attained  their  highest  elevation ; 
and  thus  the  protuberance  DBE  is  resolved  into  two  I/LB,  and  BEE'  (of  less 
height  however)  on  either  side.    (Fig  8.) 

In  like  manner  the  particles  D  and  E,  in  returning  to  their  places  drag 
vp  the  next  adjoining  D*  and  E*  and  then  the  next  and  so  on ;  and  thus  the 
Boznmits  of  the  protuberances  advances  along  the  line,  and  correspond  in 
succession  to  all  its  points ;  and  the  visible  effect  is  an  undulation  or  wave^ 
which  runs  along  the  cord  with  a  velocity,  greater  the  greater  is  the  force 
with  which  the  cord  is  strained,  as  it  manifestly  ought  to  be,  since  the 
rapidity  with  which  each  molecule  returns  from  its  displaced  situation  is 
greater  as  the  force  urging  it  is  so ;  and  this  force  is  nothing  more  than  the 
resolved  part  of  the  tension. 

The  waves  in  a  field  of  standing  com,  as  a  g^st  of  wind  passes  over  it, 
afford  a  familiar  example  of  the  relation  between  the  motion  of  the  wave,  and 
that  of  the  particles  of  the  waving  body  comprised  within  its  limits,  and  of 
the  mutual  independence  whioh  may  in  certain  cases  subsist  between  these 
two  motions.    The  gust  in  its  progress  depresses  each  eve,  in  its  own 
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direotioiii  whioh  so  soon  as  the  pressure  is  remoTed,  not  only  retnms  by  its 
elasticity  to  its  original  upright  situation,  but  by  the  impetus  it  bas  thns 
acquired  surpasses  it  and  bends  over  as  much,  or  nearly  as  much  on  the 
other  side ;  and  so  on  alternately,  oscillating  backwards  and  forwards  in 
equal  times,  but  continually  through  less  and  less  spaces  till  it  is  reduced  to 
rest  by  the  resistance  of  the  air.  Such  is  the  motion  of  each  individual  ear ; 
and  as  the  wind  passes  over  all  of  them  in  succession  and  bends  each  equally, 
all  their  motions  are  so  far  similar.  But  they  differ  in  this,  that  they  com- 
mence not  at  once,  but  successively. 

Suppose  (to  fix  our  ideas),  the  wind  runs  over  100  feet  in  a  second, 
and  that  the  ears  stand  one  foot  asunder,  and  each  makes  one  complete 
vibration  to  and  fro  in  a  second.  (Fig  9.)  Suppose  A  to  be  the 
furthest  point  which  the  wind  at  any  given  instant  of  time  has 
reached,  or  the  last  ear  which  it  has  just  bent,  and  let  the  action 
of  the  wind  be  regarded  as  lasting  ooly  for  a  single  instant.  Then  will  the 
next  preceding  ear  B  have  already  begun  to  rise  from  its  bent  position,  the 
next  G  will  have  risen  rather  more,  and  the  25th  ear  0  (since  the  distance  A 
Fib  25  feet,  and  consequently  since  I'oV  =  i  of  a  second  has  elapsed  since 
the  wind  was  at  G),  will  have  gone  through  one  fourth  of  its  complete  vibra- 
tion to  and  fro,  and  will  have  therefore  just  attained  its  upright  position ;  so 
that  the  ears  F  S  immediately  adjacent  towards  A  will  not  yet  have  quite 
recovered  their  perpendicularity  but  still  lean  somewhat  forwards ;  while  those 
on  the  other  side  H I  will  have  surpassed  the  perpendicular,  and  have  begun 
to  sway  backwards ;  consequently  at  0  the  stalks  will  on  both  sides  be  convex 
towards  O,  and  the  ears  in  that  place  will  be  further  asunder  than  in  their 
state  of  rest,  and  will  appear  as  it  were  rarefied  when  viewed  by  a  spectator 
so  distant  as  to  take  in  a  gpreat  extent  at  once.  Still  further  in  rear  of  the 
wind,  as  50  feet,  at  L,  the  50th  ear  will  have  swung  backwards  as  far  as 
possible,  and  will  just  have  its  motion  destroyed.  The  preceding  stalk,  JT, 
will  still  want  somewhat  of  its  extreme  backward  flexure;  the  subsequent 
one,  M  will  already  have  risen  a  little,  and  therefore  the  interval  of  the  ears 
B  N  will  be  just  what  it  was  in  the  state  of  rest.  At  L,  then,  the  spectator 
will  see  the  ears  at  their  natural  distances  from  each  other.  Again  the  76th 
stalk,  Q,  in  rear  of  the  wind  will  have  had  time  to  rise  again  erect  from  its 
backward  inclination,  three  fourths  of  a  second  having  elapsed  since  its  first 
bending  forward.  The  74th,  P,  will  not  be  quite  erected ;  the  76th  will  have 
surpassed  the  erect  state,  and  have  again  begun  to  lean  forward.  The  stalls 
then  on  both  sides  of  Q  will  curve  towards  Q,  and  their  ears  will  therefore  be 
closer  together  than  in  their  natural  state,  and  will  appear  condensed  to  the 
spectator  above  mentioned.  Finally,  the  99th,  100th,  and  101st  ears  will 
be  again  in  the  same  relative  state  as  the  49th,  50th,  and  51st  $  only  leaning 
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tarwvidB  instead  of  baokwards,  and  ihecefoxe  neither  ooiidenaed  nor  rarefied. 
The  field  then  will  present  to  the  spectator  a  leries  of  alternate  oondenaations 
and  rarefftetJODB  of  the  ears  of  com,  separated  by  intervals  in  their  natural 
state  of  deosi^ ;  and  this  series  will  extend  so  far  in  the  rear  of  the  wind,  till 
the  air  and  want  of  perfect  elasticity  in  the  stalk  shall  hare  reduced  them  to 
rest,  and  these  alterations,  by  the  diflferenoe  of  shading  they  olEer,  will 
become  apparent  to  his  sight  as  dark  and  bright  zones.  It  matters  not  for 
oar  present  purpose,  that  the  impnlse  is,  in  the  case  here  taken,  not  propa- 
gated meohanioally  from  ear  to  ear  by  mntnal  impnlse,  bnt  that  each  moves 
independently  of  all  the  rest.  All  we  want  to  illustrate  is  the  distinction 
between  the  wave  and  the  moving  matter,  and  the  independence  of  their 
motioDS.  The  wares  here  run  along  with  the  speed  of  the  wind,  whatever 
that  may  be :  for  it  is  alwajs  the  point  25  feet  in  rear  of  the  wind  tl)a^  is 
more  rarefied,  and  that  at  75  that  is  most  condensed;  and  the  interval 
between  the  first  and  100th  ear,  comprehending  ears  in  eveiy  state  or  phase 
of  their  vibrations  is  what  we  term  the  wave.  The  velocity  of  the  wava^ 
then,  is  in  this  case  that  of  the  wind  $  and  is  totally  distinct  from,  and 
independent  of,  that  of  each  or  any  particular  ear.  The  one  is  a  constant, 
the  other  a  Tariable  quantity ;  the  one  a  general  resulting  phenomenon,  the 
other  a  particular,  indiyidual  mechanical  process,  going  on  according  to  its 
own  laws. 

Neither  is  it  of  the  least  consequence  whether  the  excursions  of  the 
several  stalks  from  their  position  of  rest  be  great  or  little;  whether  the 
degree  of  bending,  or  force  of  the  wind,  be  great  or  small,  provided  its 
Telocity  be  constant.  In  the  case  of  wind,  indeed,  the  force  depends  on  the 
velocity  ;  but  if  we  coned ve  the  impulse  given  by  a  rigid  rod  made  to  sweep 
across  the  field,  any  greater  or  less  degree  of  flexure  might  be  given,  with  the 
same  velooi^,  by  a  mere  change  of  its  level ;  but  the  yelooity  of  the  wave  would 
still  be  that  of  the  rod  in  every  ease. 

I  hare  entered  very  fully  into  the  above  instance  of  wave  motion,  on 
aooount  of  the  very  perfect  illustration  it  aflfbrds  of  what  are  called  Sound- 
waves. Yon  know  that  the  space  between  you  and  any  sonorous  body  is 
closely  filled  with  air,  and  this  air,  if  our  eyes  were  microscopically 
coDstnieted,  would  be  seen  by  us  to  be  nothing  more  than  a  collection  of  reiy 
■mall  particles,  like  indefinitely  diminished  grains  of  shot.  When  the  sound* 
ing  body  is  struck,  its  particles  are  thrown  into  a  state  of  vibration,  and  you 
can  easily  imagine  how  the  particles  of  air  surrounding  the  body  would  take 
up  this  vibration,  and  then  these  impinging  on  the  next  layer  of  particles 
would  make  them  vibrato  to  and  fro,  and  so  on,  till  at  last  the  particles 
suxroonding  onrselTes  take  up  the  motion,  and  these  striking  oor  nerves  of 
heiringy  cause  us  to  experieooe  the  sensation  whioh  we  call  souxuL 


If  onr  sight  were  keen  enough,  we  fihonld  see  the  parlicles  of  air  behayin^ 
in  an  ezaotly  similar  manner  to  the  ears  of  com,  yrhen  a  gnst  of  wind  passes 
07er  them,  with  this  one  difference ;  that  whereas  each  car  of  com  owed  its 
vibration  directly  to  the  wind,  in  the  case  of  sonnd,  ifc  is  only  the  first  set  of 
partioles  that  are  struck ;  all  that  follow  owe  their  motion  by  impact  to  those 
that  immediately  precede.  Bat  the  analogy  between  the  two  motions  is 
perfect  in  other  respects,  we  should  see  at  one  place  particles  more 
olosely  packed,  followed,  at  a  f orlher  distance,  by  a  set  of  particles  more 
apart,  and  this  alternation  of  grouping  wonld  be  seen  by  ns  to  travel  at  a 
definite  rate  between  the  sonnding  body  and  oorselyes.  Bat  how  could  such 
a  motion  furnish  us  with  all  the  different  varieties  of  sound.  Some  are  loud, 
others  faint,  some  are  musical,  others  mere  noises.  Of  the  musical  sounds  yoa 
will  have  notes  of  varying  pitch,  that  is,  some  notes  will  be  shrill,  others  low. 
Well  it  is  ascertained  that  when  the  sound  is  loud,  the  amplitude  of  vibrations 
will  be  larger  than  when  the  sound  is  faint,  i.e.,  the  particles  will  make 
longer  journeys  to  and  fro ;  if  the  sound  is  musical  it  means  that  the  waves 
which  reach  us  follow  in  a  regular  order.  When  the  waves  are  discontinuoDS 
and  broken,  we  experience  the  seupation  of  noise.  The  pitch  of  a  note 
depends  on  the  rate  at  which  the  particles  are  moving  backwards  and 
forwards,  thus  it  is  found  that  when  the  particles  are  made  to  vibrate  sixteen 
times  in  a  second,  the  ear  can  just  distinguish  the  lowest  note.  When  the 
vibrations  are  less  numerous  than  about  sixteen  per  second,  the  ear  loses  the 
impression  of  a  continued  sound ;  and  perceives  first  a  fluttering  noise,  then  a 
quick  rattle,  then  a  succession  of  distinct  sounds  capable  of  being  counted. 
On  the  other  hand  when  the  frequency  of  the  vibrations  exceeds  a  certain 
limit  all  sense  of  pitch  is  lost ;  a  shrill  squeak  or  chirp  only  is  heard. 

Without  going  into  details  I  might  briefly  explain  to  you  what  is 
meant  by  the  "  undulatory  theory  of  light."  In  this  theory,  it  is  assumed 
that  the  sensation  of  light  is  produced  by  the  oscillatory  motion  of  a  very  rare 
and  very  elastic  substance  called  ethir ;  this  substance  it  is  assumed  pervades 
all  space,  so  that  just  as  in  sound  we  become  conscious  of  sound  by  a  wave- 
motion,  so  we  become  conscious  of  the  presence  of  a  luminous  body  by  the 
waves  in  this  ether  caused  by  the  vibrations  of  the  body  itself ;  but  the 
motion  of  the  particles  of  ether  is  not  like  the  motion  of  the  particles  of  air 
in  the  case  of  sound,  or  the  backward  and  forward  motion  of  the  ears  of  com 
when  a  gust  of  wind  passes  over  them ;  it  is  better  represented  by  the  motion 
of  a  stretched  string  when  a  blow  is  given  to  it.  It  is  expressed  by  saying  that 
the  vibrations  of  the  particles  are  transverse  to  the  direction  of  propagation  of 
the  vxme.  The  intensity  of  light  depends  on  the  extent  of  vibration  of  the 
particlee  of  either ;  the  kind  of  light,  %,e,,  the  colour  of  the  light,  on  the  rate 
ftt  wbioh  the  partioles  are  yibratisg,  00  that  you  see  intensity  of  light 
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eonresponds  to  loudneas  in  sound,  colour  in  lighi;  to  pitch  in  sonod.  I  mean  to 
mj  no  mcMre  about  aonnd  or  light,  I  have  merely  enanoia^ed  the  theories  about 
them  as  explanatory  of  the  matter  in  hand.  Before  conclading,  I  wonld  wish 
to  say  a  few  words  aboat  the  interferenoe  of  waves,  it  is  a  sabjeob  I  shoald 
lilce  to  treat  separately,  perhaps  on  some  other  oocasion  I  may  do  so,  but  the 
following  illustration  dae  to  Herschel  will  not  be  an  unfit  ending  to  the  present 
paper. 

If  two  waveSj  or  rather  two  regular  series  of  equal  waves  all  exactly  like 
ooe  another,  and  all  having  set  out  initially  from  one  oommon  origin  reach 
the  same  point  by  two  different  ohanno'S  or  lines  of  communication 
differing  juat  so  much  in  length  that  the  crests  of  the  one  series 
shall  roach  it  at  the  same  identical  moment  with  the  crests  of  the 
other;  the  two  series  of  crests  conspiring  and  being  superposed  on  each 
other  will  produce  crests  of  double  the  height  of  either  singly;  while 
on  the  other  hand,  if  the  difference  of  channels  be  such  that  the  crests  of  the 
first  series  shall  reach  it  simultaneously  with  the  troughs  (or  lowest 
depressions)  of  the  second :  the  one  will  destroy  the  other,  and  there  will  be 
neither  elevation  nor  depression  at  their  joint  point  of  arrival.  (Fig.  10  and  11) 
In  the  former  case,  supposing  the  two  channels  thenceforward  to  unite  into 
one  (as  in  the  annexed  figures  which  require  no  explanation  further  than  that 
the  aeries  of  cross  lines  represent  the  crests  of  the  waves)  the  two  series 
when  they  re-unite  in  a  channel  CD  as  in  fig.  10,  the  exact  size  of 
the  initial  one,  AB,  will  form  a  joint  series  exactly  similar  to  that  in  AB, 
which  will  run  on  in  that  channel  thenceforward ;  but  on  the  latter  as  in  fig. 
11  there  will  be  produced  no  waves  at  all,  and  the  water  in  CD  will  (except 
jnsi  close  to  the  point  of  junction,  whore  some  kind  of  eddy  will  be  formed) 
remain  imdistnrbed.  Accepting  the  term  *'  Wave  "  in  its  most  general  sense 
In  whatever  way  we  suppose  itpropagated^  whether  by  alternate  up-and-down 
moremeats  of  the  successive  particles,  as  on  water-waves,  or  by  transverse 
faiteral  ones,  as  in  a  stretched  cord  wagged  horizontally,  or  by  direct  to-and-fro 
vibratian  aa  in  the  air  waves,  in  which  sound  consists,  or  in  any  more  complex 
manner,  the  same  considerations  evidently  apply.  If  two  sets  of  exactly  equal 
and  similar  waves  can  by  any  previous  arrangement  be  made  to  arrive 
simnltaneously  at  the  entrance  of  one  and  the  same  "channel"  (using 
these  terms  also  in  their  most  general  sense)  along  which  each  set,  separately 
might  bo  freely  propagated — ».«.,  so  that  the  foremost  crest  of  the  first  set 
shall  strike  the  month  of  the  channel  at  the  same  moment  with  that  of  the 
other — they  will  combine  and  run  along  the  channel  as  a  single  set  or  series 
of  waves  of  double  the  height  or  intensity.  In  this  case,  they  are  said  to 
arrive  '*in  the  same  phase.*'  The  same  will  be  the  case  if  the  foremost  crest 
of  the  aeries  be  so  timed  (by  the  previous  arran^mexits)  aa  to  reach  the  montli 
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of  the  obannel  simiiltoneoiisly  witli  tbe  Moond,  ihlid>  or  fourth  orert  of  the 
other,  in  which  case  the  one  set  is  said  to  be  in  arrear  or  advanoe  of  the  other 
(as  the  ease  maj  be)  by  one,  two,  or  more  "  undulations."  On  the  other  hand 
if  the  foremost  orest  of  the  one  set  be  so  timed  as  to  arrive  simnltaneoiuly 
with  the  first,  seoond,  third,  fto.,  trongh  of  the  other— np  to  the  time  of  its 
arrival  indeed,  the  one,  two,  or  three  foremost  waves  which  are  not  contradicted 
will  ran  forward ; — bnt  from  the  moment  when  the  others  begin  to  airive, 
they  will  cease  to  be  followed  np  by  any  more.  In  this  case  the  one  set  is  in 
advance  or  arrear  of  the  other  by  exactly  one,  or  three,  or  five  "  semi-nndola- 
tioms,"  and  the  series  are  said  to  be  "  in  opposite  phases."  In  the  intermediate 
phases  it  is  easy  to  see  that  a  combined  set  of  waves  will  be  produced  bat 
intermediate  in  height,  intensity,  or  amplitude,  between  those  two  extremes — 
viz.,  nil  on  the  one  hand  and  reduplication  on  the  other. 

The  vibrations  by  which  light  and  musical  sounds  are  conveyed  are  bo 
exceedingly  minute  and  the  shock  oonveyed  by  each  separately  to  our  nerres, 
in  oonsequenoe,  so  small,  that  it  requires  a  continued  series  of  them  to  impress 
our  senses.  The  first  few  vibrations  therefore  which  run  on  "  uninterfered 
with  "  produce  no  sensation,  and  are  as  if  they  existed  not.  i^nd  thos  we  see 
how  it  may  happen,  that  in  the  case  of  a  complete  opposition  of  phase  two 
equal  musical  sounds  may  produce  silence,  and  two  equal  rays  of  light 
complete  and  continued  darkness. 


MEBTOraS  FOB  MIDSmOCBB  TERM. 


GENEBA.L  MEBTINa  KAY  18th,  1875. 


This  was  the  regular  meeting  for  making  ap  the  Beotions.  The  plan  of 
aDowiiig  attendance  at  Sectional  Meetings  to  be  volantary  was  foond  to 
wQEk  so  badly  that  oompnlsory  attendance  was  again  insisted  upon. 

The  following  arrangements  were  made : — 

Phfsieial  jbeeton.— Meetings  to  be  held  on  May  28th,  Jane  Idth,  July  2nd. 

ArehiBologieal  Secern.— May  20th,  Jane  8rd,  17th  ;  Jaly  1st,  15th. 

QnlogicaZ  Section, — Meetiosrs  to  be  held  weekly,  bat  days  not  fixed. 

Ormihological  Stftftion.— Meetings  to  be  held  on  May  14th,  28th  i  Jane 
11th,  25th ;  Jnly  9th. 

Sniomological  Section. — Meetings  to  be  held  on  May  19thf  Jane  2nd9 16tb, 
aOth  s  Joly  14th. 

BotcMtcal  SMeioA.— Meetings  to  be  held  on  May  20th,  27th ;  Jane  8x4 
lOih,  17th,  24th ;  Jnly  1st,  8th,  15th. 

Qeneral  Meetings. — Jane  9th,  Jnly  7th. 

FiM  Day  on  May  22nd. 

PhyHcfU  SeetUm.^E,  W.  Thatcher,  A.  B.  Garrod,  B.  Armitagey  D.  H. 
DaTies.  S.  B.  Pemberton,  J.  P.  Grant,  A.  8.  Bright,  J.  D.  Bogenu 

ArehcBological  8ectwn.^T).  H.  Davies,  W.  L.  Mackintosh,  G.  Mackintosh, 
W.  G.  O.  Cooper,  G.  B.  Askwith,  F.  L.  WanUyn. 

Qeoloifieal  Seetwn.^^.  Whiting,  A.  T.  White^  W.  S.  Bobinson,  0.  B, 
Draper,  A.  J.  Bnmess,  F.  8.  Hookin. 

Bakmiedl  SectUm.^B..  W.  Thatcher,  W.  M.  H.  Milner,  F.  G.  HeaTen, 
F,  B.  Hodkiny  F.  B.  F.  Hooper,  A.  B.  W.  Blaokbnme. 

Omiihologieat  Beciion.—T.  G.  Balfoor,  W.  M.  Grore,  0.  B.  Fox,  0.  B. 
Bladketi-Ord,  J.  K.  Atkinson,  B.  Armitage^  B.  W.  Brown,  B.  P.  Martin,  B. 
Mainliall,  0.  W.  B.  Jones,  F.  H.  Farmval,  J.  Vans  Agnew,  B.  F.  Dixon, 
O.  B.  Bogers,  F.  W.  L.  Birdwood. 

IfUomologieal  Seetion.^A.  B.  Garrod,  N.  Manders,  B.  Marshall,  F.  B. 
DiytdaH  O.  Blton,  B.  J.  Beerres,  A.  B.  W.  Blaokbnme,  —  Maokensie,  T.  A. 
Goddsrd,  D.  Tioken^  P.  G.  HilL 


GENERAL  MBETINQ,  JUNE  9th,  1875. 


F.  B.  Hnhne,  Bsq.,  F.L.S.,  F.S.A  ,read  a  paper  on  ''Plants^  their  uses 
and  asMoiationfl.''  Thece  were  exhibited  a  series  of  Chalk  Fossils,  presented 
by  Ber.  J.  F.  Bxight,  a  series  of  Aden  Books,  presented  by  Ber.  G.  W. 
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De  Lisle  j  ftnd  lome  Bark  Cloth,  prepared  hj  the  M ojoe  Indianfl  (2500  miles 
up  the  Amason) ;  and  a  couple  of  Weaver  Bird's  nests,  pzesented  by  H. 
Grant-Dalton,  Esq.  (O.M.)    There  were  thirty-one  persons  present. 


GENERAL  MEETING  JULY  10th,  1875. 


Ber.  F.  W.  Farrari  D.D.,  F.B.S.,  kindly  gave  a  most  interesting  leotnre 
on  "Napoleon  I./'  at  which  there  was  a  yery  large  attendance.  The 
Oommittee  wonld  have  been  glad  to  have  published  the  lecture,  bnt  at  Dr. 
Farrar*s  request,  they  are  unable  to  do  so.  The  lecture  was  too  long  to  allow 
of  any  ezhibitiona  There  were  99  persons  present  (75  from  the  School,  24 
Tisitors). 


PHYSICAL  SECTION. 


Thb  Physical  Section  held  two  meetings  during  the  Easter,  and  three  during 
the  Summer  Term ;  the  attendance  at  these  meeting  was  up  to  the  ayerage, 
except  at  the  meeting  on  July  ISth,  when  the  steady  rain  preyented  most  of 
the  members  from  attending. 

The  numbers  of  the  section  last  term  were  about  the  same  as  they 
haye  always  been,  yiz«,  42— the  section  numbered  fifty  in  the  Summer 
Term  of  1874,  when  it  had  the  charm  of  noyeliy.  We  haye  always  had  a 
good  supply  of  papers,  thanks  to  the  exertions  of  Mr.  Harding,  Mr.  Dmry, 
and  members  of  the  section.    Appended  is  a  report  of  the  meetinga. 


EASTEB   TEBM. 


FIRST  MEETING. 

B.  W.  Doyne  read  a  paper  on  "  The  Electric  Telegraph,'*  illustrated  by 
instruments. 

A.  E.  Garrod  read  a  paper  on  "  The  Gorrellation  of  the  Physical  Force," 
illustrated  by  experiments.    There  were  thirty-two  persons  present. 


SECOND  MEETING. 
T.  0.  Harding,  Esq.,  read  a  paper  on  "  The  Sources  of  Power  in  Nature." 
There  were  twenty-three  persons  present. 


SUMMER  TB£tM. 


HBSTIKG   HAY    28th. 
J.  D.  Bogera  read  a  paper  on  "  The  Bearing  of  Physical  Discovery  upon 
the  Tbeory  and  Fraotioe  of  Mosio."    There  were  twenty  persons  present. 

MEETINa  JUNE  18th. 
A.  B.  Ganod  read  a  paper  on  "  The  Spectra  of  Polarised  Light."    There 
were  twenfy>ihree  persons  present. 

MEETINQ  JULY  15th. 

H.  D.  Drmry,  Esq.,  read  a  paper  on  "  Ware  Motion." 

A.  K  Ganod  read  a  paper  on  *'The  Speotroeoope  and  Bioroio 
Snbstoncw," 

G.  F.  Bodwell,  Esq.,  annonnoed  that  the  Secretary  of  the  Section,  A.  B. 
Garrod,  was  leaying,  and  retnxned  thanks  to  him  for  having  filled  the 
office  since  the  foundation  of  the  section. 

The  attendanoe  was  very  poor^  owing  to  the  state  of  the  weather. 
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ENTOMOLOGICAL  SECTION. 


Members — A.  E.  Gkurrod  (bead),   J.  P.  Grant,  B.  S.  Marsli&ll,  0.  Blton* 
J.  H.  Dalton,  B.  A.  S.  Hill,  A.  B.  W.  Blaokbnmei  A.  W.  Goddard,  N.  Manden^ 

E.  J.  Beeyes,  F.  M.  Drysdale. 

Hnch  Entomologioal  work  cannot  be  eipeoted  in  tbe  Easter  term,  bat  the 
meetings  migbt  haye  been  better  attended)  it  most  however  be  taken  into 
aooonnt  that  the  section  was  just  emerging  from  a  long  period  during  which  its 
energies  had  been  dormant.  There  had  been  no  constituted  section,  no  meetings, 
and  no  entry  of  notices.  When  therefore  the  meetings  were  resumed,  it  was 
natural  that  the  section  should  be  very  small.  Daring  the  Lent  term,  Mr. 
Preston  kindly  delivered  two  lectures  on  **  The  structure  of  Insects/'  and  the 
other  meetings  were  taken  up  with  exhibitions,  etc.  On  the  return  of  Summer 
the  energy  of  the  section  seemed  to  revive,  the  meeting^  have  during  this 
term  been  very  well  attended,  the  section  numbering  11,  and  there  have  been 
no  cases  of  inexcusable  absence  from  meetings.  The  members  too  seem  to 
take  more  interest  in  the  section,  and  several  of  them  have  come  forward  with 
papers,  but  the  list  of  notices  is  very  poor,  though  the  number  of  collectors  does 
not  seem  to  have  decreased  since  the  days  of  Meyrick,  but  he  himself  was 
responsible  for  at  least  two  thirds  of  the  moths  caught.  Appended  is  a  report 
of  the  meetings  during  the  summer  term : — 

Meeting  Wednesday,  June  2nd. — ^The  time  was  occupied  with  exhibitions. 

Meeting  Wednesday,  June  IGth.-^A.  B.  Garrod  read  a  paper  on  "  Butter* 
fly  Collecting." 

Meeting  Wednesday,  June  80th. — J.  P.  Grant  read  a  paper  on  "The 
Genus  Colias,"  and  K.  Manders  on  *'  Fritillaries." 

Meeting  Tuesday,  July  18th.— O.  Elton  read  a  paper  on  "  Hawk  Moths," 

F.  M.  Biysdale  on  *'  Blues,"  and  A.  E.  W.  Blaokbome  on  "  Larvv." 

A.  B.  GABBOD. 
July  Uth,  1876. 


NOTIOES  BECOBDBD  AT  SCHOOL. 
The  following  is  the  list  of  those  who  obtained  notices : — 

B.W.O,        ... B.  W.  Cooper. 

7.M.D F.  M.  Drysdale. 

B.O.P B.  O.  Poontain. 

H.B.H.       ...       ...       ...       ...       Ha  B*  Hocdeni* 
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W*B»Iia             (•« 

•••               ttt               «•• 

W 

a  Ba  Laaoellea. 

Xl»JH«                     tta 

•  ■•               •••               ttt 

N.  MandeoTBa 

B.J.S.         ••« 

aaa               •••               *•• 

E.  J.  Beeyea. 

W«M.S»       .•! 

aa*                ..t                 !•• 

W 

.  M.  Bidharda. 

Xl.B.Ba             ■«• 

..<                       ••!                       ••• 

H.S. 

Smith. 

PT 

• 

...                 1*.                ttt 

P. 

Thiokneaaoa 

Colias  Edoaa      

•  •■ 

Clouded  Yellow 

... 

••* 

Julyl9,N.M.,P.M.D. 

EachloB  CardamineB  ... 

•  •• 

Orange  tip. 

••• 

... 

May  11,  B.O.F. 

rierifl  BrassioaD 

■  •  ■ 

Large  White   ... 

... 

•  • . 

April  16,  N.M. 

Pieris  Rapad        

•  •• 

Small  White    ... 

a  .  t 

... 

April  aO,  N.M. 

Pieris  Napi         

•  ■  ■ 

Green  Yeined  White 

•  aa 

April  19,  N.M. 

ArgB  CJalathoa    ••«     ••• 

••• 

Marbled  White 

•  •• 

... 

July  6,  N.M. 

Hipparohia  Tithoniia 

•  • . 

Gate-keeper    ... 

lit 

•  aa 

July  3,  N.Mi 

Hipparchia  HyperanUiiu 

1... 

Bingleb    

.  •  I 

... 

July  8,  N.M. 

Laaiommata  M^gmra 

•  • . 

Wall  Brown    ... 

at. 

•  aa 

May  22|  E.  J.B. 

Laaommata  Egeria  ... 

<•. 

Wood  Arg^   ..« 

... 

.*• 

May  11,  E.O.F. 

CsnonTinpha  Pamphilos 

... 

Small  Heath  ... 

... 

1 1. 

May  13,  B.  J.Ba 

LimeiiiiiB  Sibilla 

• .  • 

White  Admiral 

ttt 

.  ta 

July  6,  N.Ma 

Cynthia  Caidni     ... 

••• 

Painted  Lady ... 

tal 

It* 

June  16,   P.T.,  and 

BaW.O, 

VftTiiwm  Atalanta      ••• 

•  •a 

Bed  Admiral  ... 

... 

... 

June  5,  N.M. 

Vaii688a  lo.i 

•  ■• 

Peaoook  

*•. 

... 

January  17,  N.M. 

Taiifissa  Uriic» 

•  •  * 

Small  Tortoise-shell 

... 

Feb.  16,  F.M.D. 

Yanesaa  Polyohloros 

... 

Large  Tortoise-shell 

... 

April  13,  N.M. 

Argyimifl  Paphia 

■  •  • 

Silver  Washed  Fritillary 

July  6,  N.M. 

Argynnis  Eaphrosyne 

•  •  • 

Pearl. bordered  Fritillary 

May  13,  B.O.F. 

AxgTnnis  Aglaia    ... 

aa. 

Dark  Green  Fritillary 

•  .. 

June  27,  W.E-L. 

Nemeobitui  Luoiiia    ... 

... 

Dake  of  Burgundy  Fritillazy  May  85»  N.M. 

Thecla  W.  Album 

•  •  . 

White-letter  Hairstreak 

July  6,  N.M. 

July  13,  N.M.,  11  ap. 

Thecla  Qoerons ..«     ... 

•  •* 

Purple  Hairstreak ... 

•  .* 

July  6,  N.M. 

Tbeola  Bnbi       

•  1* 

Green  Hairstreak 

... 

.*• 

May  17,  E^O.F. 

OryiophanaB  Phlsaa 

*•  * 

Small  Copper... 

.tt 

.tt 

May  16,  H.S.S. 

FSolyomaiaiiiB  Akus  ... 

•  *. 

Small  Blue      ... 

a«« 

tit 

E.O.Fa 

PcUyommatnfl  Alexia 

••• 

Common  Blue 

t.r 

•  •• 

May  24,  B.O.F. 

Thymelo  AItooIus 

•  •1 

Grizzled  Skipper 

... 

... 

May  11,  N.M. 

Thanaos  Tages 

•  *• 

Dingy  Skipper 

1. 1 

... 

May  11,  N.M. 

Pampliiia  lanea 

•  «• 

Small  Skipper 

t .  t 

.  .  t 

July  3,  N.M. 

Macrjglossa  Stellataram 

I... 

Humming-bird 

... 

..a 

June  14^  W.M.B. 

Cernra  Vinnla    

•a< 

Pu8i  Moth 

... 

•  t. 

June  11,  H.B.Ha 

Aflonyoto  'M.    •••    ,.« 

III 

Dagger  Mot]).M» 

•»> 

•  *• 

jxm  7,  E.W.O. 

I 
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Gaoullia  Umbratica Shark      Jnne  ll,  F.E.S. 

Odontopera  Bidentafca  '    ...     Scalloped  Hazel     •    June  IS,  B.W.C. 


Subjoined  is  a  list  of  Kew  or  Local  speoies,  taken  bj  E«  Meyriok,  Esq., 
Binoe  the  last  Eeport.    Those  printed  in  capitals  are  new  to  our  list. 

EHOPALOCBBA. 

Limenitis  Bibilla    Henswood       ...     •..     ...  Joly  26. 

BOMBYOINA. 

Cybosia  Mesomella       ...     *••    Bedwyn ...  Jnly  29. 

NOOTUINA. 

Thyatira  Derasa    •••    Marlborongh July  14. 

Nenria  Saponariae Bamsbnry       ...     ...     •••  Jane  80. 

Dianthoecia  Oarpophaga      .••    Bamsbnry      ,     ...  Jnne  30. 

GEOMETBIKA. 

Geometra  Papilionaria Boltsridge       •     *••  Jnly  16. 

(previons  oconrrenoe  nnanthentioated) 

Enbolia  Biptinctaiia      •••     ...     common  on  downs Jnly  26th. 

B.  Lineolata   common  on  downs Jnly  25th. 

GBAMBITES. 

EuDOBEA  OsuBBiB..,     • Bamsbuy       ...     ..i     •••  Jnly  12. 

Hteolois  Gisbigbbelia    ...    vid.  note 

TOBTBIGINA. 

FoEDiscA  OPHTHALincA.NA  ...    Thrup      •     Oct  4, 1874. 

Fbbonba  Butana erroneonsly   recorded   in  the    last    list    as 

Umbrana 

Anisotaenia  Ulmana     Slakes  W Jnly  25. 

Gnxphasia  Pascuana   Bamsbnry       Jnly  30. 

EupoECiLiA  Manniana...     ...    Tid.  notc 

E.  BupicoLA                              this  is   the  West  Woods  insecti    previonsly 

wrongly  named  Snbroseana. 

TINEINA. 

Nbvotois  ScABiosELLUs      ...    Thmp      Ang.  4-9. 

DxPBESSABU  Pastinacxlla...    Bamsbnry       Oct.,  1874. 

Anabsia  Spartiella    Bedwyn Jnly  29. 

SoPHBONiA  Pabbnthesella  ..     Heoswood       Jnly  8. 

Abgtbesthia  Bbtinblla  ....    Bedwyn Jnly  16. 

A.  P^gmaeella      ...    ••«    ...    Bedwyn  ...    „ Jnly  16. 


^d 


CoLiopHOKA  Abobntula     ...    Mildenhall      Oct.,  1874. 

(larvae). 

Bateachedba  Pinicolella  ..     Blakos  W July  13. 

OiROPHTLA  T-rLATA      Bamsbiuy      ,« Jolj  17. 

Nepticula  Septembrella        ..    bred     from       Hyperioum 

oolleoted  in  Cakawood    May  2-8. 

FTEBOPHOBIKA. 
Ptbbophobvb  Tbtbadacttlus    Ckmrnum  Frith       i    JuljlS. 

Note  1. — Myelois  drrigereUa,  This  Bpeoies  is  new  to  Britaiui  and  is 
reoorded  in  the  last  yoI.  of  the  Ent.*  Ho.  Hag.  lb  has  been  taken  only  in  a 
giurden  at  Bamsbnry,  where  it  oomes  to  light  at  the  end  of  Jnne,  and  appears 
▼ery  locaL 

Note  2. — EupacHia  Ma/nn%ana.  This  also  is  of  oomparatiyely  recent 
addition  to  the  British  list.  It  was  long  before  I  conld  identify  it ;  it  has 
appeared  in  previons  lists  as  E.  luridaaia  and  E,  rwtUlana.  It  is  not  nnoommon 
in  our  district  on  dry  flowery  banks  generallyi  but  is  nsnally  considered  else- 
whflfo  Tsry  soacoe. 
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ORNITHOLOaiCAL  NOTICES.— Jan.  to  Jau,  1875. 


md  for  tho  following 

names : — 

J.V.A. 

tt« 

•  •• 

J.  Vans  Agnew. 

T.^.k. 

•t* 

••t 

P.  B.  Arrowsmith. 

DaA* 

•ti 

til 

E.  Acton. 

T.G.B. 

•  •• 

•  •• 

T.  G.  Balfonr. 

O.W.B. 

•  •  • 

Ml 

0.  W.  Bowlbj. 

A.aB. 

•  •• 

tit 

A.  C.  BailUe. 

K.CB. 

!•• 

•  •• 

E.  0.  B3llhon8c. 

C.S.B. 

•  •• 

■  •  • 

C.  S.  Bengongb. 

W.0.0. 

I  •  • 

•  •  • 

W.  0.  Charlton. 

W.F.C. 

•  •• 

•  •1 

W.  F.  Crewe. 

B.F.D. 

•  ■  • 

•  •t 

E,  F.  Dixon. 

G.H.D. 

•  •• 

•  •  • 

G.  H.  Dawson,  Esq. 

A.G.D. 

•  •• 

•  •• 

A.  G.  Danbeny. 

F.M.D. 

•  •■ 

•  •• 

F.  M.  Drysdale. 

J.A.L.F. 

•  •  ■ 

•  •• 

J.  A.  L.  Fellowes. 

E.N.F. 

•  •• 

•  •• 

E.  N.  Fellowes. 

F.H«Ft 

•  •• 

•  #• 

F.  H.  Fnrnival. 

W.M.G. 

!•• 

II* 

W.  M.  Grove. 

H.B.H. 

•  I( 

•  •i 

H.  B.  Hordem. 

A.A.H. 

•  I  • 

•  •  • 

A.  A.  Handlej. 

H.T.L. 

•  •« 

•  •• 

H.  T.  Lncas. 

E.L.L. 

t  •• 

t*t 

E.  L.  Lncas. 

E.S.M. 

«•• 

•  •  • 

E.  S.  Marshall. 

E.PtM* 

•  •• 

tit 

E.  P.  Martin. 

G.B.B. 

•  •• 

lit 

G.  B.  Bogers. 

M.B. 

l«t 

lal 

M.  Bogers. 

utJa  (B* 

•  •r 

•  •  • 

J.  B.  Badford. 

W.M.B. 

tt« 

•  >  I 

W.  M.  Biobards. 

F.E.B. 

•  •• 

•  •• 

F.  E.  Booke. 

S«M.S» 

t  f « 

tl« 

H.  M.  Sanders. 

O.P.W. 

•  •« 

•  •1 

C.  P.  Wilson. 

J.B.W. 

•  •• 

•  •  t 

J.  E.  Williams. 

B.W. 

•  •• 

|t« 

E.  Ward. 

L.Y. 

t  •  • 

•  •• 

L.  Yonngs. 

JJ.Y. 

•  M 

III 

J.  J,  Youngs. 

8i 

Kes^a—i,  May  12th,  E.P.M.,  BwI^.D. 

Sparrow-hawk — 1,  May  5,  C.F.W. 

Long-Eared  Owlr—l,  Maroh  18th,  W.M.G  ;  4,  March  25th,  W.M.G.,  J.R.R. 

WhiUOwL 

Tawny  OwL 

Eod-haeked  Shnke^Seem  Maj  13th,  E.S.M. ;  3,  May  23rd,  E.P.M.,  G.R.B. 

BpotUd  Flycotc^ar— Seen  May  llih,  B  S.M. ;   5,  May  Slat,  J.A.L.F. ;  5,  June 

2iid,  T.G.B. 
Missel  Thru8h~2  eggs,  March  30th,   W.M.G.,   J.B.B. ;   1,  Ap.  6th,  E.N.F. ; 

young  flying.  May  10th,  E.S.M.,  T.G.B. 
Song  Thrtuh^BiDgiDg,  Feb.  3rd,  G.H.D. ;   2,  Ap.  3rd,  H.B.H. ;   2,  Ap.  4th, 

J.A.L.F. ;  young  flying,  May  12th,  B.S.M.,  T.G.B. 
Blocikbtrd— 1,  Ap.  4th,  H.B.H.;    6,  Ap.  7th,  W.M.B.,  G.W.B.;   8,  Jane  24th, 

T.G.B.,  E.8.M. ;  young  flying.  May  16th,  E.S.M. 
Binj  Ouzel, 
UeJge  Accentor— 1,   May  5th,  T.G.B.,  E.S.M. ;    young.    May  23rd,  T.G.B., 

E.S  M. ;  young  flying,  May  30th,  T.G.B.,  £.S,M. 
Jled6rM8i~Suiging,  Maroh  3rd,  E.F.M.,  J.E.W.;  young  flying.  May  lOLh, 

E.8.M.,  J.  V  .As 
£«biafi— 6,  May  5th,  E.F.M.,  B.F.D.,  W.0.0. ;  young  flying,  June  7th,  T.G.B., 

E.S.M. 
Stoneehat -Qoen,  Maroh  25th,  W.M.G.,  J.B.B. 
H^tncAa^— Seen,  Maroh  9th,  E.S.M. 
Wheaiear^Beea,  April  6th,  E.S.M. 
OroMMhopper  WarhUr. 
Bsdge  TTardltfr— Seen,  Maroh  23rd,  E.S.M. ;  2,  May  2l8t,  G.B J^.,  M.B.,  A.G.D. ; 

5,  h.8..  May  26th,  E.S.M. 
Bsed  Warhl0r—&eea  and  heard,  May  14th,  E.S.M.,  T.G.B. 
Sighiingaie. 
BIodbMip— Seen,  May  6th,  T.G.B.,  E.S.M. ;   singing,  May  11th,  E.S.M. ;  4, 

May  23rd,  W.F.O. 
Oardm  WarhlerSeBJx  and  heard.  May  20th,  E.S.M. 
WhiU  tkroatSeea,  May  3rd,  T.G.B. ;    building,  May  9th,  E.S.M.,  T.G.B. ;  8, 

May  16th,  E.S.M. ;    young  flying,  June  24th,  T.G.B., 

E.S.M. 
Leuer  White  TTiroot— Seen,  May  16th,  E.S.M. ;  4,  May  18th,  F.B.A. 
Wood  Warbler, 
Willow  Worbfer— Singing,  Ap.  6th,  E.S.M. ;  6,  May  18th,  E.A. ;  young  flying, 

June  11th,  T.G.B.,  E.S.M. 
Chif  Chaff—Seea,  Ap.  8rd,  G.H.D. ;  7,  May  24th,  E.S.M. 
Golden  crested  Be^u«— Singing,  Maroh  20th,  E.S.M. 
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Greater  Tit— 8,  May  11th,  B.S.M.,  W.O.O.,  B.F.D. 

Blue  ri*— Building,  May  Gth,  E.S.M.,  T.G.B.;  14,  May  16th,  B.P.M.,  W.O.C.; 

yonng,  May  29th,  E.S.M.,  J.y.A. 
CoU  Tit— Young,  May  16th,  E.P.M.,  W.O.O.,  R.P.D. ;  6,  May  27th,  E.P.M. 
Long.tailed  Tit—^Gat  lined,  March  26th,  E.L.L.,  A.C.B. 
Pied  WagtaiJr-1,  May  13th,  F.H.P. 
Qrey  Wagtail— Seem,  Jane  4th,  T.G.B.,  E.S.M. 
Tree  P^it— Singing,  May  10th,  E.S.M.,  J.y.A. ;   young,  June  8th,  T.G  B., 

E.S.M. 
Meadow  Ptpi&— Singing,  Maroh  16th,   E.S.M. ;    seen,  Maroh  26th,  W.M.G.y 

Skylark— Binging,  Jan.  Slst,  G.H.D. ;  young.  May  19th,  T.G.B.,  E.S.M. 

Bunting, 

Black'Tieaded  Bunting, 

TeUow  Bunting— Building,  May  8th,  E.9.M.,  T.G.B. ;  4,    May  11th,  L.7., 

J.J.Y. ;  young,  May  26th,  E.8.M.,  W.M.G. 
C/uiimc^— Singing,  Feb.  15th,  G.H.D. ;  2,  May  6th,  M.B ,  A.G.D. ;  4,  May 

11th,  E.P.M.i  W.0.0. ;  young  flying,  May  20th,  T.G.B., 

E.B.M. 
Mouse  £|pam>to— 5,  May  8th,  E.P.M.,  M.B.,  G.B.B. 
(?f00n)lnc^^SiDging,  Maroh  2l8t|  E.S.M. ;  building.  May  8th|  E.S.M.,  T.G.B. ; 

8,  May  9th,  W.O.G.^  E.P.M.,  F.M.D. 
Ha/wfinch. 
QoldfineK 

linnet— Singing,  Ap.  7th,  E.S.M. ;  6,  May  4th,  T.G.B. 
Lesser  Bec^oZe— Seen,  May  4th,  T.G.B. 

Bull^^— Singing,  Maroh  2l8b,  E.S.M. ;  2,  May  16th,  B.S.M.,  T.G.B. 
BtarUng^4i,  May  6th,  W.O.G.,  E.P.M.,  B.S.D. ;  4,  h.s.,  May  10th,  B.S.1L» 

T.G.B.;  young,  May  14th,  B.S.M.,  T.G.B.S  flying,  June 

iBt,  T.G.B. 
Oarrion  Orow, 
Booits—Building,  Maroh  6th,  E.P.M ;   Maroh  Srd,  B.P.M.,  J.B.W. ;  1, 2,  Maroh 

20th,  B.P.M.,  W.O.C.,  F.H.F. ;  young  flying,  May  11th, 

E.S.M. 
/(ic]kd<M0— BuUding,  May  25th,  W.M.G.,  J.B.B. ;  I,  May  5th,  B.S.D.,  E.P.M. ; 

4,  May  6th,  F.E.B.,  M.B. 
Magpie— 4^  May  6th,  B.P.M.,  W.O.O.,  B.F.D. ;  6,  May  18th,  B.S.M.,  T.G.B. 
Ja/y—2,  May  5th,  M.B.,  G.B.B.,  E.W.  $  6,  h.B.,  May  18th,  E.S.M.,  T.G.B. ; 

young,  Jane  8th,  E.S.M.,  T.G.B. 
Green  Wood-pecker— I,  F.E.B.,  May  6th ;    2.  Jane  4th,  W.O.C.,  M.B. 
Creeper—^  May  20th,  E.P.M.,  B.F.D.  j  7,  May  26th,  G.B.B.,  F.M.D. 
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Trr«»— Building,  May  5th,  B.F.I).,  H.M.S. ;  1,  tfaySih,  A.A.H.,  G.BB.|  H.B.  ] 

young  flying,  Jnne  Srd,  E.S.M.,  T.G.B. 
NiUhaUih^lS,  May  17tb,  E.P.M,  W.O.O.,  B.F.D.  $  young  fljing,  Jane  6th, 

T.G.B.,  E.S.M. 
Ciidboo— Ueard,  May  Srd,  T.G.B. 
Kingfisher, 
fooZIouT-^Boilding,  May  19th,  E.S.M.,  T.G.B. ;  young,  June  19th,  E.S.M., 

T.G.B. 
jr<iri«»— Seen,  May  8th,  E.S.M.,  T.G.B. ;  building.  May  11th,  E.S.M. 
Band  Mar^n— Seen,  May  12th,  E.S.M.,  T.G.B.;  eggs.  May  22Dd,  E  P.M., 

B.P.D. 
£wi/(— Seen,  May  7th,  T.G.B.,  E.S.M. 
Qoai-sneker, 

Bing  Dom— 2,  Ap.  4th,  G.B.B.  M.B. 
Siock  Dove^l,hB.,  Jane  Ist,  B.F.D.,  G.B.B. ;  Toang,  Jane  5th,  G.BB.,  M.B. 

B.A. 
TuHU  Z>ov0~Seen,  May  11th,  E.S.M. ;  2,  May  i6th,  W.M.G.,  T.G.B. 
Pheasant'-lO,  May  26th,  T.G.B. 

Parirul^e— Faired,  Feb.  15th,  G.H.D.;  1,  H.T.L.,  March  27th. 
Quail. 
P«6ioit—Soratche8, May  26th,  W.M.G.,  J.B.B.  $  1,  E.G.B.,  G.S.B.,  March  27th ; 

2,  March  27th,  F.H.F. ;  4,  March  30th,  W.M.G.,  J.B.B. 
XandraO— Heard,  May  3rd,  T.G.B. 
WaieT'Tail, 

Moorhens,  May  5th,  E.S.M.,  T.G.B.;  yoong.  May  10th,  E.S.M.,  T.G.B. 
Coot, 

wad  Duek—S,  seen.  May  16th,  T.G.B. ;  yoang,  May  25th,  E.8.M.,  T.G.B. 
LiUle  Grebe— 'Sjuamer  plamage,  March  9th,  E.S.M.;  1,  May  14th,  B.S.M., 

T.G.B.;  5,  h.8..  May  25th,  E.S.M.,  T.G.B. 
^teld/are— Seen,  March  22nd,  E.S.M. ;  1,  seen,  May  18th,  B.S.M. 
Red  legged  Partridge-^ Been,  March  19th,  E.S.M. 
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BOTANICAL  NOTICES. 


The  following  list  of  notices  will  show  a  very  fair  amonnt  of  aofciyity 
among  members  of  the  School.  There  are  but  few  plants  nn-noticcd,  and 
several  new  species  hare  been  added  to  onr  list.  The  Easter  holidays  caused 
a  serioos  break  in  onr  obseryations,  and  consequently  some  important  dates 
hare  been  lost.  As  nsnal  "  by  "  before  a  date  indicates  that  the  species  had 
apparently  been  ont  a  day  or  two  before  being  obseryedj  and  an  asterisk  (*} 
indicates  cnltirated  specimens. 

Karnes  of  those  whose  initals  oocnr  in  the  following  List  :— 

J.A.  •••  I..  ,,,  J.  Adams. 

O.W.B.  ...  ...  0.  W.  Bowlby. 

B.J.D.O.  ...  ...  B.  J.  De  Coetlogon. 

E.M.B.O.  ...  ...  B.  M.  B.  Cox. 

G.W.D.L.  ...  ,.,  Bev.  G.  W.  DeLislo. 

J.F.D.  .M  ...  J.  F.  Dnthie,  Bsq. 

F.W.F.  ...  ...  Bev.     F.  W.    Farrar,  D.D., 

F.B.B. 

K.G.  M«  •••  Miss  E.  Gwillim. 

F.G.H  ...  ...  F.  G.  Heaven. 

F.B.H.  ...  ...  F.B.  Hooper. 

W.M.H.M.  ...  M.  W.  M.  H.  Milner. 

B.D.P.  ...  ...  B.  D.  Peele. 

W.M.B.  ...  ...  W.  M.  Bichards. 

M.B.  •••  ...  ...  M.  Bogers. 

G.F.B.  ...  ...  G.  F.  Bodwell,  Fsq. 

H.M.S.  ...  ...  H.  M.  Sanders. 

B.S.  ..•  •••  •>.  D.  Bmith. 

O.B.S.  ...  ...  C.E.  Stevens. 

B.T.  .••  ...  ...  E.  Tanner. 

E.T. ...  ...  ,..  Miss  B.  Thomas. 

H.W.T.  ...  ...  H.  W.  Thatcher. 

F.E.T.  ...  ...  F.  E.  Thompson,  Esq. 

C.E.T.  ...  ...  Bev.  0.  E.  Thorpe. 

M.  A  H.  ...  ...  W.  M.  H.  Milner  and  F.  G, 

Heaven. 

T.  &  M.  ...  ...  F.  E.  Thompson,  Esq.,  and  W. 

M.  H.  Milner. 
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ClematiB 

Titalba not  in  11.  July  29. 

Thalictrnm 

flanun June  17. 

Anoniono 

nemoroBa Ifaroh  10^  F.E.T. ; 

March  17,  tf  .B. 
MTQsnnui 

minimus  quite  over  May  15. 

Bammonliia 

]>emcillatii8 ...  Ap.  17,  O.E.T. 

peitatnfl  •  f  all  ICay  13. 

oiroinatiiB    ...  July  3. 

flammnla. hj  June  5. 

ficaria  «  Jan*   25,  Feb,  1; 

anrioomna   •••  fall  H&j  3. 

aoris March  31,  F.E.T. 

repens May  3,  (folL) 

bolbomifl  Ap.  17,  O.S.T. 

arvensiB   May  16,  G.W.D.L. 

panrifloani8  ...  byMayl5,  F.W.F. ; 

•Mays. 
Caltha 

painstria MarohU^T.  &M.; 

Maroh27,F.E.H. 
Sraathia 

•hyenudia    ...  Jan  21, 
Helleboma 

Tiridifl  Feb.  16,  F.S.T. 

*£cdfcidii8 ......  March  16. 

Aqmlegia 

▼nlgarifl   ......  May  23,  H.W.T. 

Papayer 

Axgemone   ...  May    17,    (Wood- 
borough.) 

Bhooas May  21,  C.||»T. 

Leooqii fall  bnd  May  17, 

(  Woodborongh.) 
Chelidoniam 

maJQS  May  2, 


OorydaliB 

*solida March  29. 

Famaria 

officinalia May  9,  G.E.T 

Kastnrtiam 

officinale  ......    Jonel. 

paloBtre  •    May  28. 

Barbarea 

▼olgaria  May  8,  (fnlL 

Gardamine 

sylvatica May  8,  (fall.) 

hinmta Jan.  25. 

pratensia Ap.  26,  O.E.T. 

SiBymbxinm 

officinale  ••.••.    May  9,  CJD.T. 
Bryaimani 

oheiranthoideB    Jane  26,  F.E.T. 
AlUaria 

offloJTialifl  .M,M    May  8,  (fall.) 
Brassica 

oleracea  ......    fall      May      16^ 

W.M.H.Mc 

oampeBtris  ...    Jane  1« 

napofl May  8,  (full.) 

Sinapia 

arrensis Ap.  27,  G.E.T. 

DiplotaxiB 

moralii    Jane  26,  H.W.T. 

Draba 

yema    Feb.    4,    F.S.T.| 

March  U,T.&M. 
Lepidiam 

campestre  •••    May  5,  6.W.D.L.  $ 

M.  &  H. 
Gapsella 

boxsa-paBtoris    fall  May  3. 
Benebiera 

ooronopoa   ...    May  8. 
Baphanns 

Baphanistrom    fall  Jane  12« 
Beseda 
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iaiea Jime  8,  F.B.T. 

Helianthemam 

ynlgare    MayBB,  W.M.H.tf. 

Viola 

odorata    Ifaroh  13. 

hirta taUMarcb28.V.T.; 

Ap.  4,  F.B.T. 
Beiolieiibaoliiana  full  May  13. 
Biyimana    ...     Ap.  8,  F.E.T. 

oanina bjMaySiM.  &H. 

arvensiB  May  8. 

Folygala 

vnlgarifl   May  10,G.W.D.L  ; 

[Way  6,  M.  A  H.] 
caloarea  ......    fall  June 8,  J.F.D. 

oxyptera  ...  ..    fnll  June  8,  J.F.D. 

depresBa  ..••••    full  Jnne  8|  J.F.D. 

Silene 

inflata May  23,  a.W.D.L. 

Ljohnifl 
floa-onoall   ^..    May   17,    (Wood- 

borongh.) 
vespertina  ...    May    17 ^   (Wood- 
borough.) 

dinma by  May  8. 

Githago  ....M    May22,(Wolfliall), 

G.W.D.L. 
Sagina 

procnmbeiiB...    May  15,W.M.H.M« 
Arenaria 

trinervifl May  12,  G.W.D.L. 

Berpyllifolia...     May  22. 
Stellaria 

media all  the  year. 

HoloBtea Ap.     7,     F.fl.T., 

(New  Mill) ;  fall 
May  3. 
graminea Jane  6,  W.MJS.M. 

Tdiginosa......    May22XWolfUaU.) 

Oerastinm 

glomerfttmUtM    fnll  May  8t 


triviale foUMayd. 

Moenchia 

erecta      fall       May        11, 

G.W.D.L. 
Malra 

mosobata     ...  Jnne  22,  H.W.T. 

Bylvestris Jnne  6. 

rotnndirolia..t  May  15,  G.W.D.L. 
TiUa 

parvifolia Jaly  9,  H.W.T. 

Hyperionm 

tetraptemm  oold.  bnd,  Jnly  3. 

perforatnm  ...  Jaly  7,  G.W.D.L. 

hamifosam  ...  aboafc  Jane  15. 

birsatnm     ...  '  Jnne  26. 

pnlobmm     ...  Jnne  29,  H.W.T. 
Acer 

campestre  «••  May  14,  O.E.T. 

Psendo-platannsMay  8. 
iEsonlns 

Hippooastannm  [May  6,  M.  &  H.,] 

May6,G.W.D.L. 
Geraninm 

pratense Jane  1. 

disseotnm May  16,  M.  and  H. 

oolnmbinnm  May  14^  G.W.D.L. 

molle   May  14,  G.W.D.L. 

Inoidnm  ..ti.t  May  6. 

Bobertiiannm  May  8,  fnll 
Linnm 

Catbartioam  May  15,  F.W.F. 
OxaliB 

aoetofiella    ...  fallMy.ll,G.W.D.L. 
Enonymns      •.. 

EnropsonB  ...  May  24,  O.E.T. 
Staphylea 

*piiinata     ...  May  5. 
Bbanmns 

catbartions  ...  fnll  Jnne  5. 
Ulez 

Enzopsna  •••  all  the  year. 
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Geniato 

tmotatia  June  26,   H.W.T. 

(Binok  Knoll). 
SaratliaiiiniiB 

■ooparinB by  May  8. 

Ononis 

arvensiB  Jnly  7,  G.W.D.L. 

campesiriB  ...  Jnly  3,  F.E.T. 
Ifedicago 

Inpnlina  fnll  May  S. 

Trifolinm 

pratenae  ••«...  May  8,  F.E.T. 

*  incarnatnm. . .  May  22. 

medinm   July  3. 

zBpens May  15. 

proenmbenfl  Jnne  6,  fnll 

minns  fnll  May  15. 

Iiotns 

oamicnlatna  May  16,  M.  and  U. 

major  •  ••  Jnne  24. 

Anihyllis 

▼nlneraria  ...  May  15,  G.W.D.L. 
Astragalns 

glyoyphyllos  Jnne  26. 
Yicia 

hirsnta May  14,  G.W.D.L. 

tetrasperma  Jnne  6,-  M.  &  H.,f nil. 

Craoca Jnne  5,  W.M.H.M. 

gy Ivatica fnll  Jnne  24. 

sepinm May  8,  fnll. 

BatiTa  May  15,  G.W.D.L. 

Lathyma 

pratenaifl May  27,  G.W.D.L. 

macrorliiznfl  fnll  My.  6,  B. J.D.G. 

sylveBtris    ...  Jnne  26,  F.B.T. 
HippocrepiB 

oomosa    wt  May  17|  G.W.D.L. 
Onobiychia 

aativa  •  May  16,  M.  and  H. 

Cytimu 

•  Labnrnnin  May  18,  G.W.D.L. 


Fnmnfi 

spinosa    ......  April  9, 1.M.B.O., 

April  12, 0.B.T. 
SpirsBa   - 

nlmaria  Jnne  17. 

Filipendnla . . .  Jnne  27,  M.  and  H. 
Sangnisorba 

offioinalifl    .,.  fnll  Jn.  26,  H.W.T. 

(Binck  Knoll). 
Poterinm 

Sangnisorba  May  8. 
Agprimonia 

enpaioria.... .  Jnne  18,  O.I.T. 
Alohemilla 

YiUgarifl  May  8. 

arveDsia  fnll  May  13. 

Potentilla 

anaerina  May  18,  H.W.T. 

reptans    Jnne  5. 

Tormentilla...  May  10,  G.W.D.L. 

fragariastmm  Maroh  5,  F.B.T. 
Fragaria 

veaoa   May  10,  G.WJ).L. 

Bnbna 

Id»DS  Jnne  19,  H. W.T. 

ccesina May     17    (Wood- 

borongb),F.E.T. ; 
My.81,G.W.D.L. 
Genm 

nrbannm May    9,     G.B.T.; 

[May6,M&H.] 

rirale  May  8,  fnll 

Bosa 

tomentosa   ...  foil  Jnne  24. 

canina May  80,  M.  and  H. 

aryenaia  ......  Jnne  21,  VJBiT, 

Crat»gna 

ozyaoantha  im  May  IB,  W.M.H.M. 
Pyma 

malna April  80,  C.I.T. 

*aiionparia  ...  May  15* 
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Epilobiam 

hinmtam Jalj  18. 

angiutlfoliiim  Jane  24,  F.E.T. 

parvifloram...  July  8. 

montaaam  ...  Jane  12,  H.W.T. 

latetiana. Jane    26    (Binok 

Knoll),    F.B.T., 
Jolyl. 
MoniiA 

fontana    im  •••    over  Maj  18. 
Bxyonia 

dioioa  «...4i...    June  6,  M.  and  H. 
Bpergola 

anrensiB  Mj.  22  (Wolf -hall), 

G.W.D.i:i. 
Solerantiias 

annaoB     •#!...    Mj.lSiF,  W.F.,f nil. 
Sednm 

xeflezam Jane  14,  F.E.T. 

aore .•«..«    Jane 4* 

Bibes 

gro6salaria  ..    Ap«  1,  G.W.D.L. 

rabram    fall  May  6. 

^sangaineam     Moh.  29. 
Baxifraga 

^craaaifolia  .»•    Hdh.  29. 

*O8B8pito0a  ...    Ap.  2,  G.W.D.L. 

iridaotylites       Moh.  28,  F.B.T. 

granolata    ...    May  10,  G.W.D.L. 

[)Cay5,M.a;H.] 
Sanionla 

Earop»a  ..■,••    Mayl4th,G.W.D.L. 

Helosoiadiom 

nodifloram  ..•    Jaly  8. 

^gopodiam    ... 

podagraria  ...     Jane  4. 

Bnniam 

flezaoaam    ...    nearly  oat  Ma;  lo, 

G.W.D.L,5  May 

16,  M.  &  T. 


Pimpinella 

sazifraga......    May    17,    (Wood* 

boroagb). 
Siom 

aogostifoliam     Jaly  22,  W.M.ELM. 
CEnanthe 

fifltoloea  faUJaly3,G.W.D.L. 

orooata    Jane  5. 

^tbaaa 

oynapiom    •••    May22,W.M.H.M2 

Janei  26. 
Silaafl 

pratensia  ......    Jaly  8. 

PaBtinaca 

sativa Jane  7,  H.W.T. 

Heraoleam 

Bphondyliam      May  3. 
Daacos 

oarota  ..«. June  7,  H.W.T. 

ToriliB 

Antbrifioas  ...     Jane  26. 

nodosa by  Jane  26,  H.W.T. 

infesta Jaiy  8,  W.M.H.M. 

Boandiz 

peoien fall  May  5. 

AntbriBCoa 

BylyestriB Mob.   14,  T.  AM. 

Mob.  29,  F.E.T. 

CbsDropbyllam 

temalam May    17,    (Wood- 

boroagb). 
Coniam 

maoalatam...  fall  Jane  26, 
Adoza 

moBobatellina  Mob.  14,  T.&M. 
Comas 

Bangainca    ..•  Jane  5^  W.M..II.M. 

*maBcala Feb.  13. 

8ambaca8 

nigra May    17,     (Wood- 

boroagh),  F.E.T. 
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yibnmnm 

lantmna    May  3. 

opuljQB May   29,    G.E.T.; 

fertile,  Juno  1. 

•oapiifoHnm      full  May  17. 
Pericljmexiiixn    Jane  10,  F.E.T. 
f^ymphorioarpoB 

*raoemoBOB        Hay  90,  M.  &  H. 
Bherardia 

arraimui  Uay8,  F.G.H. 

Aspemltk 

oynaochioa ...     June  S,  J.F.D. 

odoraU    May  10,  6.W.D.L. 

Galium 
omciatiim   •••    May  5,  G.W.D.L. ; 

M.  &  H. 

Aparine  May  3,  F.E.T. 

Mollago  Jnne  6,  W.M.H.M, 

Tenxm June  24. 

Bftxaiile    May  29,  G.W.D.L. 

nliginoeom  ...     Jane  19. 
palostre  ......    Jane  12. 

tricome   May  17. 

Valeriana 

ofllcinalifl Jane  17. 

dioica  May  8,  (fall). 

Valerianella 

oUtoria..,. May  8,  (fall). 

dentata  ? May  14,  G.W.D.L. 

Kzaatia 

arvensiB  Jane  7,  G.W.D.L. 

[May29,P.G.H.] 
Soabioaa 

oolombaria  ...    Jane  13,  F.G.H. 
Eapatorinm 

cannabinam       nearly  oat  July  8. 
Fetasites 

ralgarifl  Moh.  4,  F.E.T. 

Toatilago 

Faifara Feb.  1,  G.W.D.L. 

Mdh.lO,G.W.D.L. 


fieUiB 

perennifl all  the  year. 

Achillea 
Millefoliam  .,.     Jane  5,  M.  A  H. 

ptarmioa bod,  Jaly  3,  F.E.T. 

Anthemis 

cotala  .••    Jane  26. 

Matricaria 
Fartheniom  ••    jast  oat  Jane  19. 

inodora    May  22,  (Wolfhall). 

ChryBanthemam 

Leaoanihemam  May  16,  M.  A  H. 

May22,G.W.D.L. 
Gnaphaliom    ... 

aliginoBom  ...    Jaly  8,  F.B.T. 
Seneoio 

yalgariB  all  the  year. 

JaoobsDa Jane    19,    F.E.T., 

Jane  24. 
aqoatioaB......    Jane  17. 

Serratala 

tinotoria  ...»•    Jaly  3. 
Centaarea 

nigra    Jane  7,  H.W.T. 

oyanas Jane  3,  G.W.D.L. 

Boabiosa  Jane  18,  H.W.T. 

Cardaas 

natanB  May  22,W.M.H.M« 

oriBpoB May  17,  G.W.D.L. 

lanceolatas ...    Jaly    3,     (Binok- 

Knoll)  J  Jaly  19. 

arvensifl    Jane  26. 

palastris May  25,  G.W.D.L. 

aoaaliB.........     Jane     8,  J.F.D. ; 

Jane  12,H.W.T. 
Lapsana 

oommaniB    ...    Jane  17. 
Hypochceris 

radioata  May22,  (Wolfhall), 

G.W.D.L. 
Apargia 

hiBpida   MMM    May22,  (Wolfhall.) 
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antamnftlLi  .«•  June  19. 
Thrinoia 

birta Jnne  24. 

Tragopogon 

minor  fiilIJane3,G.W.D.L. 

Helminthia 

echioidea ^Jnlj  27. 

Laotnoa 

mnralifl Jnno  29,  M.  &  H. 

Leontodon 

tarazaoom  ...  all  the  year. 
BonobixB 

oleraoeoB fall  June  19. 

aaper    May  28,  G.W.D.L. 

arreiudB  ......  July  10,  W.M.H.M, 

Crepis 

vireng  May  17,  G.W.D.L.  j 

May  29,  O.E.T. 
Hieraoinm 

pilosella  ...»••  May  14,  G.W.D.L. 

▼nlgatnm Jnly  1« 

Campanula 

glomerata   ...  Jnly  6,  G.W.D.L. 

Trachelinm ...  Jnly  7,  G.W.D.L. 

rotnndifolia...  Jnne   26,   (Binok- 

Knoll) ;  Jnly  11, 
S.S. 
Speonlaria 

hybrida   f nil  May  2ff. 

Monotropa 

Hypopitis    ...  bnd  Jnly  10. 
Ilex 

aqnifolinm  ...  May  14,  O.E.T. 
Lignstrnm 

ynlgare    Jnne  6,  H.W.T. 

Frasinns 

ezoelflior Ap.  14,  G.E.T. 

Byringa 

*vnlgari8«M...  f nil  May  3. 
Vinca 

minor  ..hk...  fnll      May       12, 

a.wj)j(, 


major Ap.l,  H.M.S. 

Frytbrsaa 

oentanrinm...    Jnly  10. 
Menyantbes 

trifoliata fnll  May  li.Rev,  K. 

Ward. 
Gonyolvnlns 

arvensis  ......    Jnne  5,  W.M.H.M. 

sepinm. Jnly  10,  W.M.H.If  • 

Oynogloasnm 

officinale  May  19,  G. W.D  L. 

Lyoopsds 

arvenfiia  ... ..«    Jnne  11,  H.W.T. 
Sympbytnm 

officinale fnll  May  3 . 

aspeiTimnm...    May  12,  G.W.D.L. 
Eobinm 

vnlgare    Jane  7,  H. W.T. 

Litbospermnm 

officinale May  27,  G.W.D.L. 

arvense    May    17,    (Wood- 

borongb.) 
Myoaotis 

palnsfcria Jnne  17. 

arrenaia  May  5,  G.W.D.L. 

oollina fnll  May  10,  F.W.F. 

veraioolor May  13,  G.W.D.L. 

Solannm 

Daloamara  ...    Jane  10,  F.fl.T. 
Atropa 

•Belladonna ..    May  16,  H.W.T. 
Lyoinm 

*barbamm  ...    May  16,  M.  h  H. 
Orobanobe 

minor  fall        Jnne        7, 

G.W.D.L. 
Latbnea 

aqnamaria  ...     Ap.  8,  W.M.B. 
Yerbaacnm 

Tbapans  Jnne   26,   (Binok- 

Enoll)  ;  Jnne29, 
H.W.T. 
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nigmm July  11,  O.B.T. 

Idoaria 

cymbalaria  ...  Hay  15,  G.W.D.L. 

minor  May  23,  O.W.D.L. 

Tnlgarifl  Jane  14,  F.E.T. 

Sorophnlaria 

nodosa June  5. 

aqnatioa June  19. 

*TBmali8 Ap.  2. 

ICeUunpymm 

praiense  ....•■  May  27,  O.W.D.L. 
Pedioolaris 

sylratioa May  16,  G.W.D.L. 

Bbinanihns 

Cmta-galU  ...  by  May  17,  F.Q.H. 
Enphniaia 

offioinalifl......  Jnne    26,  (Binok- 

Knoll)  ;  Jnly  6, 
G.W.D.L. 

odontites Jane  27,  M.  &  H. 

Yenmica 

AnagaUis Jane  1. 

Beccabanga...  May  22,  G.W.D.L. 

Cbamsddiys.^  fall  May  8. 

officinalis Jane  5,  H.W.T. 

serpyllifolia. . .  May  10,  G.  W.D.L. 

airensifl  fall  May  13. 

polita  all  the  year. 

Bnzbanmii  ...  all  the  year. 

bederifolia  .••  March  10,G.W.D.L., 

(probably  earlier) ; 
[Feb.  25,  M.  &  H.] 
Mentha 

arrensiB  ......  Jaly22,W.M.H.tf. 

Scatellaria 

galericalata  Jaly  3,  G.W.D.L. 
Salria 

Terbenaca   ...  Jane  5  (fall) 
Qrigannm 

Tolgare    ......  bad  Jaly  3. 

ThymoB 


serpyllnm    ...    Jane  3,  G.W.D.L. 
Calamintha 

officinalis Jaly  22,  W.M.H.M. 

clinopodiam       Jane  17. 
Franella 
▼algaris  ......     Jane  12, G.W.D.L. 

Kepeta 
Glechonia   ...    April   2,   G.W.B.i 

and  W,M.B. 
Lamiam 
amplexicaale      fall  May  3. 
parpaream  ...    all  the  year. 

albam  ,., all  the  year;  April 

4,   O.W.B.    and 
W.M.B. 
Galeobdolon       May  5,  G.W.D.L., 

MandH. 
Galeopsis 

Ladanam Jaly  10,  W.M.H.M. 

Tetrahit  Jane    26   (Binok- 

Enoll) ;  Jaly  6, 
G.W.D.L. 
Sfcachys 

Betonica Jane  17. 

sylvatica Jane  9,  G.W.D.L. 

palastris Jaly  22,  W.M.H.M{ 

Ballota 

fcetida July     3,    (Binok- 

KnoU);  fall  Jaly 
10. 
Ajaga 

reptans    May  10,  G.W.D.L. 

Primnla 

valgaris  Jan.  11,  G.E.T. 

veris Feb.    4,     F.E.T.; 

April  17  ( Yates- 
bary)  O.H,T, 
Lysimaohia 
Kammalaria      Jane  19,  F.E.T. 

nemoram June  12,  G.W.D,L, 

Anagallis 


arvensis Jnno  12|  H.W.T. 

Plantago 

laceolata  ...,•«     May  3. 

media May    17     (Wood- 
borough);  <^  My. 15. 

major  Jnne  6,  M.  and  H. ; 

Jnne  10. 
Chenopodium 

album •    Jn^e    26  (Binck- 

Knoll) ;  July  1, 
G.W.D.L. 

Bonns-Henrictisfnll  May  3. 
Atriplez 

angoBtifoUa...    Jane  26. 
Barnes 

Bangainens.M    Jane  17. 

obtasifolias...    Jane  12. 

crispos May  80,  M.  and  H« 

acetosa    ,    May  16,  M.  and  H. 

acetosella    •••    May  13. 
Folygonam 

Bistorta  May  27,  a.W.D.L. 

amphibiam  ...     July  3,  G.W.D.L. 

Peraicaria    ...     Jane  24. 

ayicolare Jane  17. 

oonvolralas...    Jane  19. 
Daphne 
^  mezereom ...      March  6. 

Laoreola *Jan.  24,  Feb.  1, 

G.W.D.L. 
Bazas 

sempervirens      [May  5,  M.  &  H.] 
Eaphorbia 

HelioBCopia...     May  10,  G.W.D.L. 

amygdaloidcs     May  5,  G.W  D.L. 

Feplas May  5,  M.  and  H. 

exigoa May    17,    (Wood- 

boroagh.) 
Morcorialis 

perennis  ......     March   5,  F.E.T. ; 

fern.  March  11. 


d2 

Callitriche 

Toma  May  3. 

Urtica 

orens    fall  May  3. 

dioica  May  17,  F.E.T. 

Ulmas 

montana March  9,  GJ'.B. 

SaUx 

caprea .........    Moh.  14,  T.  and  M. 

viminalifl Moh.  14  ?  T.  and  M. 

triandra  fall  May  16. 

Betala 

glatinosa fall  My.6,G.W.D.L. 

FagaB 

sylvatica fall  May  6,  C.B.T. 

Castanea 

valgaris  Jaly  26,  H.W.T. 

Qaeroas 

Sobar nearly  oat,  May  ^ 

C.E.T. ;  May  15, 
G.W.D.L. 
Gorylaa 

ayellana  ......    Jan.  18,  F.B.T. 

Ja^lans 

*regia  May  17. 

Taxas 

baccata    Fobraary  15. 

Lariz 

Earopsaa Moh.24,G.W.D.L.; 

April  6,  F.E.T. 
Tamas 

oommania  May  29,  F.E.T. 
Anaoharis 

alflinaslaram...  Jaly  3. 
Orchis 

morio   by  My.  5,  G.W.D.L. 

maaoola  by  My.  5,  G.W.D.L. 

astalata  Jane  3,  G.W.D.L. 

macalata Jane  3,  G.W.D.L. 

incamata    ...  fall  Jane  5. 

pyramidalis...  Jane  19,  H.W.T. 
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Oymnadenift 

...M     June  8,  6.W.D.L. 

▼iridiB Jnly  26,  H.W.T. 

chlarantha  ..•    by  Jime  1. 
OpbzyB 

apifflra... July  S,  F.E.T. 

lasterm 

ovate   May    24,  F.B.T.; 

June  3. 
Neotiia 

mdoa-aTis   .«•     May  17,  G.W.D.L. 
Xpipaoiifl 

latifolia   bndJalylO,  H.W.T. 

Iria 

paead-aoonis      Hay  30,  G.B.T. 
NaroiflBos 
psendo-naroissiu  Mch.  10,  E.T.,  (not 

general). 
Galanthna 

niTaliB JsjilStMr^Atkinson, 

Polygonaiiuii 

mnltiilonim...    Hay  10,  G.W.D.L. 
Boflcna 

aonkatiu in  flower  May  30, 

Hi    &   H* 

Qmithogaliim 

^nmbeUatiim  fnll  May  17. 
Allium 

Tineale Jnly  1. 

vninnm  May  12,  G.W.D.L. 

Sndymion 

nutans Ap.  8,  W.M.B.  & 

B.D.P. 
JvnaoB 

effosQfl     •  July  8. 

glanoos    ......  foil  Jnly  8. 

aocniiflanu...  Jnly  8. 

lamprooarpnfl  Jnly  8. 

bnfoDiiia  •••  bnd  Hay  22. 


pilosa  Miiii««*  Mch.  27th,  J.A. 

oampefltris  ...  fnll  May  8, 

mnltiflora    ...  May  3. 
AliERna 

plantago  ..•.••  Jn.26(Bmck knoll), 

Jnly  1,  H.W.T. 
Triglochin 

palnstre  ......  Jnne  19. 

Typha 

latifoUa   Jnly  8,  F.B.T. 

Sparganinm 

ramosnm  .•• ...  Jnno  26, 

simplex    Jnly  3. 

Sagattaria 

sagittifolia  ...  Jnly  3rd,  G.W.D.L. 
Aram 

maonlatnm  ...  fnll  May  3. 
Eleooharis 

palnatris May  22,  W.M.H.M. 

Boirpns 

laonstris  Jnne  21,  F.E.T. 

Cares 

mnricata Jnne  1. 

divulsa May  16th,  M.  &  H. 

ynlpina    bnd  May  17. 

panicnlata  ...  fnll  May  17. 

praecox. ........  May5th,  M.  AH. 

distioha   ......  Jnne  6,  (fall). 

glanoa fnll  May  8. 

sylvatica May  15,  F.W.F. 

hirta by  May  22. 

palndosa May  8. 

riparia •  [May  16,  M.&  H.] 

ampnllacea...  fall  Jnne  1. 
Fhalaris 

arnndinaoea  Jnne  6th. 
Anthoxanthnm 

odoratnm    ...  fnll  May  3. 
Phlenm 

pratense  ..,.••  Jnne  12. 
Alopeonros 
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pratenais •  full  May  8« 

genionlatizs  .••  June  5,  W.M.H.M. 

agrofitis   «....«  May    17,    (Wood- 

barongh)  • 
Uilinm 

effuBTim   May  16|  G,W.D.L. 

AgroBfcis 

▼nlgaris  ......  June  19. 

HolOTLS 

lanatot    May  26,  Q.W.D.L, 

molUfl  •••  ••!•••  July  !• 
Aira 

pr8900z bud  May  13, 

ofBspitofla    ...  June  6. 
Trisetnm 

flayeBoexui    ...  Jimel. 
Avona 

pratenais  ....*•  May  17. 

pabesoens    •••  May  13,  G.W.D.L. 
Arrhonatlionun 

ayenaoeiim  ...  Jnao  1. 
Kodleria 

oristata   May  15. 

Melioa 

imiflora   Jn.  12  (full),  [May 

16,  M.  &  H.] 
Foa 

annnib  ••«..•...  all  the  year. 

nomoraliB    •••  fnll  July  8,  F.E.T. 

triviallB   May  17th  (Wood- 
borough). 

pratensifl.MM*  fall  May  8. 
Glyoeria 

aqnatioa  ....«•  Jano  19,  F.E.T. 

flnitans    May  22. 

pUcata May  22. 

Briza 

media  .........  May    17,    (Wood- 

borongh). 
Cynosnraa 

criBtatns Jnnel. 

Daotylis 


'  glomerata   ...  May   17,    (Wood- 
borough). 
Festnca 

Boioroides    ...  full  June  24. 

OTina   ..t  May    17,    (Wood- 

borongh) ;  [May 
16,  W.M.S.M.J 

rnbra May  17. 

gigantea Jnne  26. 

pratenais Jnnel. 

loUacea Jane  19. 

arnndinaoea  Jane  6. 

elatior fall  Jane  24. 

firaohypodinm 

sylyatioam  .••  Jane  24. 

pinnatom    •••  fall  Jane  26. 
Bromns 

ereotos    ......  by  May  3. 

asper Jane  12. 

sterilia by  May  3. 

Serrafaloas 

oommntatas  Jane  19  (fall 

mollis  «M«  fall  May  8. 

raoemosas  •••  May  22. 
Tritionm 

caninam Jane  1. 

repens .«••  June  6. 

Hordenm 

pratense  ......  full  Jaly  3. 

Loliam 

perenne  May  15,  G.W.D.L. 

Bqnisetam 

arvenae   fall  May  8. 

limosam  ......  May  16,  M.  &  H. 

palastre  ......  May    17,    (Wood- 

boroogh) 
Botrychiam 

Lanaria  May  6,  F.W.F. 

Ophioglosanm 

valgatam    ...  foil  May  18,F.W.F. 

Bye  .....  Miiii    May  15|  GtWtD^Ji* 
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NEW  BPECIES  AND  OTHEB  KOTIGES. 


JfyosiifiM  mintmiM— This  spooies  was  oyer  nmumally  early. 

JHplcfkunt  muraUs—Toand  by  H.W.T.  afc  Binok-Enoll. 

Viola  eanina — ^Whifce  varieties  have  been  foand  in  Savemake  Forest. 

Polyyola  calearea — Detected  by  J.F.D.  at  Martinsell, 

Polygdla  osyp^o— ditto. 

FoJygala  depressa — ^This  species  has  been  found  before,  as  a  dried 
flpecimenin  the  Herbarium,  labelled  P.  vulga/ria,  turns  out  to  be 
P.  depressa,  Bnt  besides  this,  an  nnconunon  form  of  this  species 
was  found  by  J.F.D.  at  Martinsell,  and  sent  to  Dr.  Boswell  for 
identification.  In  reply  he  states  "  I  think  your  doubtful  Folygala 
must  be  called  dtpressa.  Usually  depressa  produces  slender 
Bubtemmean  stolons,  much  as  Viola  lactea  does,  but  this  year  I  found 
it  in  a  place  where  the  *' whins"  had  been  burnt,  and  where  the 
ground  was  hard  and  bare,  with  no  subterraneous  shoots,  and  quite 
like  your  Wilts  plant." 

Ceratiiwn  iriviale  Tar  jpenfandruni-^Found  at  Martinsell  by  J.F.D. 

JfcCTic^ta  arecio — One  specimen  only  has  been  found  about  Marlborough 
before  this  year.  It  was  found  in  abundance  in  Saremake  Forest  by 
G.W.D.L. 

Oenida  ttnctorict— Found  at  Binck-KnoU  by  H.W.T. 

TnfoUwn  medium — ^Binok-Enoll. 

XofJiyriM  eyluM^ris^Binck-EnoU.    F.E.T. 

Bang}ti90Tha  oiMnal»«— Binck-Enoll.    H.W.T. 

(Enanthe  ^EsftOosa^Binok-KnolL    Q.W.D.L. 

ToriUa  nodoM— Binok-EnolU    H.W.T. 

QdUwn  triooriM— Woodboroughand  Binck-Enoll* 

AchCOea  Ptarmt<»— Binck.Knoll.    H.W.T. 

SerraMatinchric^^Bmok'KnoU.    H.W.T. 

LaOuca  murolif— White  Horse  Down.    W.M.H.M.,  &  F.G.H. 

Polygonum  BisioHo— West  Woods.    G.W.D.L.,  and  Mildenhall. 

Triglochtn  paUutre — ^has  re-appeared  at  Mildenhall  after  some  years 
absence. 

Typha  loi^o^ia^Binck-EnolU    F.B.T. 

Care»  murieoto— not  uncommon. 

^ffa  j>r(Beo0— Sayemake  Forest. 

Afiiica  seiuroidu — West  Woods. 

IMuea  Wofior— Binck-Knoll. 

Brachifpodium  pimnaium*    Binok-EnoU. 

We  haye  thu  added  12  new  species  to  onr  List. 
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THE  ORIGIN    AND    CAUSES    OF    THE    BELIEF    IN 

APPARITIONS,   WHETHER  NATURAL 

OR  SUPERNATURAL. 


The  following  Fapefi  read  by  A.  Babington,  Esq.,  was  anavoidablj  omitted 
from  the  last  Beport. 

I  BBLiEYE  it  was  Dr.  Johnson  who  once  declared  his  belief  in  ghosts,  on  the 
ground  that  a  fact  which  had  been  believed  thronghont  all  ages  by  a  large  major- 
ity of  the  homan  raoe,  mnst  have  a  foundation  in  reality.  What  the  value  of  this 
argument  may  be,  I  shall  not  stop  to  enquire.  But  this  much  at  least  is  certain, 
that  the  statistics  on  which  it  is  based  are  iucontestable.  From  the  earliest  dawn 
of  historical  knowledge  down  to  our  own  day,  from  the  ignorant  savage,  who 
ranks  lowest  in  the  scale  of  mankind,  to  the  accomplished  scientific  enquirer 
of  our  own  country,  the  belief  in  the  reality  of  supernatural  apparitions  has 
been  uniform  and  unbroken.  A  phenomenon  so  remarkable^  even  if  it  be  not 
a  conclusive  proof  of  the  reality  of  those  apparitions  (and  on  this  point  I 
shall  give  no  opinion),  is  at  least  a  sufficient  cause  for  some  examination  into 
ths  sources  of  so  wide-spread  a  belief.  In  the  few  hints  which  I  have  hastily 
put  together,  I  can  pretend  to  do  nothing  more  than  furnish  a  clue  for  those 
among  you  who  may  be  desirous  of  carrying  your  investigations  further. 
And  I  shall  only  promise  (what  indeed  will  be  sufficiently  evident  from  the 
course  of  my  paper)  that  I  cannot  claim  to  have  exhausted  one  half  of  the 
theme  which  I  have  selected. 

If  we  go  back  to  the  primeval  races  which  have  lived  upon  each  of  the 
great  continents  of  our  globe,  the  savages  of  Asia,  Africa,  Europe,  and 
Americai  we  shall  find  that  the  belief  in  the  reality  of  supernatural  apparitions 
has  been  no  less  marked  than  the  belief  in  religion,  or  the  objects  of  religions 
worship.  It  is  the  pledge  and  the  assurance  in  their  eyes  of  the  idea  which 
seems  to  be  deepest  rooted  in  human  nature,  that  something  of  man  survives 
in  one  form  or  another  after  death.  Among  savagfes  the  general  conception 
seems  to  be  that  the  spiritual  apparition  bears  the  likeness  of  its  fleshly  body. 
It  is  habitually  taken  for  granted  by  savages  that  souls  set  free  from  the 
earthly  body  are  recogpiized  by* a  likeness  to  it  which  they  still  retain,  whether 
as  ghostly  wanderers  on  the  earth,  or  inhabitants  of  the  world  beyond.  Nay, 
this  view  of  the  departed  spirit  may  be  traced  through  the  masterpieces  of 
ancient  literature,  to  the  writers  of  our  own  day.  Ulysses,  in  the  Odyssey, 
reoognises  Tireeias  by  the  sceptre  which  he  bears ;  Orion,  by  the  olnb  which 
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lie  wields ;  and  Heronles,  bj  the  bow  whioh  he  draws.  Mnena,  in  VltglVa 
Bpic,  describes  the  leaders  of  the  Danai  and  the  Agamemnonian  phalanxes,  by 
the  shadowj  spears  whioh  they  hurl,  and  the  shadowy  obariots  which  they 
goide.  In  Shakespeare's  great  tragedy,  Horatio  thus  desoribes  the  ghost  of 
Hamlet's  father: — "Snch  was  the  yeiy  armonr  he  had  on,  when  he  the 
ambitions  Norway  combated ;  so  frowned  he  once  when  in  an  angry  parle  he 
smote  the  sledded  Polaoks  on  the  ice."  "  Man's  spirit/'  says  the  mystical 
Swedenborg,  '<  is  his  mind  which  lives  after  death  in  complete  human  form." 
And  the  same  thought  has  been  repeated  by  a  living  poet — "  Eternal  form 
shall  still  divide  the  eternal  sonl  from  all  beside  j  and  I  shall  know  him  when 
we  meet."  But  a  special  gronp  of  quaint  superstitions  will  serve  to  display 
the  thoroughness  with  which  among  savage  nations  the  soul  is  reg^ded  as 
an  image  of  the  body.  It  is  argued,  for  instance,  that  the  mutilation  of  the 
body  will  have  a  corresponding  effect  upon  the  soul,  and  even  very  low  savage 
races  have  worked  out  this  idea.  Thus,  it  was  recorded  of  the  Indians  of 
Brazil  by  one  of  the  early  Buropean  visitors,  that  they  believe  that  the  dead 
arrive  in  the  other  world  wounded  or  hacked  to  pieces,  in  fact  just  as  they 
left  this.  Thus,  too,  tho  Australian,  who  has  slain  his  enemy,  will  cut  off  the 
right  hand  of  the  corpse,  so  that  although  the  spirit  will  become  a  hostilo 
ghost,  it  cannot  throw  with  its  mutilated  hand  the  shadowy  spear,  and  it 
may  be  safely  left  to  wander,  malignant,  but  harmless.  The  Negro's  thoory 
of  the  mutilation  of  the  soul  together  with  the  body  could  not  be  brought 
out  more  vividly  than  in  the  hideous  story  of  the  West  Indian  planter,  whose 
slaves  began  to  commit  suicide  in  order  to  obtain  relief  from  their  present 
misery,  and  restoration  to  their  native  land.  But  their  master  effectually 
put  a  stop  to  this  practise  by  cutting  off  the  heads  and  hands  of  the  corpses. 
The  survivors  resigned  in  despair  all  hope  of  escape  from  the  power  of  a 
master,  who  could  not  only  make  their  lives  wretched  in  this  world,  but  could 
even  maim  their  souls  in  the  world  to  come. 

Before  going  further,  it  is  interesting  as  well  as  amusing  to  notice  the 
theory  by  which  the  chemists  of  the  I7th  century  attempted  to  account  for 
apparitions.  They  imagined  that  by  tho  process  of  Falingenosy  (as  it  was 
called)  they  could  re-produce  the  rose,  or  any  other  plant  from  its  ashes. 
Tho  saline  residuum  of  tho  flower,  mixed  with  a  certain  substance,  was 
exposed  to  a  gentle  heat,  and  from  the  midst  of  its  ashes  there  arose,  in  all 
its  native  beauty,  tho  stem,  the  leaves,  and  the  corolla  of  the  plant.  From 
this  fanciful  result,  the  reality  of  which  was  positively  avouched  by  the 
alchymists,  the  real  origin  of  apparitions  was  speedily  deduced.  As  tho 
saline  particles  of  each  part  of  tho  plant  were  supposed,  in  virtue  of  their 
specific  affinities,  to  resume  their  places  in  its  resuscitated  phantom,  so  it  was 
imagined  that  the  saline  particles  of  the  human  body,  liberated  by  deoomposi* 
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tioxii  were  exhaled  from  its  earthly  tenement,  and  resumed  in  a  shadowy 
outline  the  same  position  which  they  had  held  in  the  Hying  frame. 

This  explanation  of  ghosts  was  in  perfect  harmony  with  the  speonlations 
of  the  age ;  bat  even  in  those  times  an  appeal  was  occasionally  made  to 
experiment,  and  the  chemical  magician  experienced  no  diffionlty  in  extricating 
felons  from  the  soil  of  the  chnrch-yard,  or  in  causing  the  shade  of  the 
executed  felon  to  hover  abore  his  pounded  bones.  In  the  time  eren  of  Louis 
the  XIY  these  experiements  were  believed  to  have  been  successfully  performed* 
One  experiment  was  made  on  the  body  of  a  malefactor,  and  the  following 
account  of  it,  given  by  Dr.  Fezrier,  is  an  abstract  of  one  which  appeared  at  the 
time — *'  A  malefactor  was  executed,  of  whose  body  a  grave  physician  got 
possession  for  the  purpose  of  dissection.  After  disposing  of  the  other  parts 
of  the  body,  he  ordered  his  assistant  to  pulverize  part  of  the  cranium.  The 
powder  was  left  in  a  paper  on  the  table  of  the  museum  where  the  assistant 
slept ;  about  mid-night  he  was  awakened  by  a  noise  in  the  room,  which  obliged 
him  to  rise  inmiediately.  The  noise  continued  about  the  table  without  any 
visible  agent ;  and  at  length  he  traced  it  to  the  powder,  in  the  midst  of  which 
he  now  beheld,  to  his  unspeakable  dismay,  a  small  head,  with  open  eyes, 
staring  at  him ;  presently  two  branches  approached,  which  formed  into  arms 
and  hands ;  then  the  ribs  became  visible,  which  were  soon  clothed  with 
muscles  and  integuments ;  next  the  lower  extremities  sprouted  out,  and  when 
they  appeared  perfect,  the  puppet  (for  his  size  was  small)  raised  himself  on 
his  feet ;  instantly  his  clothes  came  upon  him,  and  ho  appeared  in  the  very 
oloak  he  wore  at  his  execution.  The  affirighted  spectator,  who  had  hitherto 
been  mumbling  his  prayers  with  great  application,  now  thought  of  nothing 
but  making  his  escape  from  the  revived  ruffian ;  but  this  was  impossible,  for 
the  apparition  placed  himself  in  his  way,  and  after  divers  fierce  looks  and 
threatening  gestures  opened  the  door  and  went  out." 

This  theory  of  apparitions,  the  only  one  which  seemed  perfectly  intelligible 
to  the  wisdom  of  the  age,  rose  high  in  popular  estimation,  and  was  supported 
by  a  very  respectable  constituency,  even  in  England.  Dr.  Webster,  in  his 
book  on  witchcraft,  not  only  sanctioned  it  with  his  express  approbation,  but 
brought  forward  new  evidence  in  its  support.  He  considered  the  regeneration 
of  plants  from  their  ashes  as  established  by  the  ocular  testimony  of  Borelli, 
Eiroher,  and  others,  who,  he  says  with  charming  simplicity,  "  Would  have 
been  ashamed  to  affirm  it  were  it  not  true,"  and  he  concludes  that  it  is  not 
only  possible,  but  rational,  that  animals,  as  well  as  plants,  have  thdr  ideas, 
or  figures,  or  actual  shapes  existing  after  the  gross  body  is  destroyed.  Hence, 
he  argues^"  Since  the  shapes  and  apparitions  of  men  do  appear,  it  necessarily 
follows  that  their  corporeal  souls  do  exist  apart,  and  attend  upon,  or  are 
n^ar  the  blood  and  bodies/' 
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iBoppose  ihat  yon  will  be  Boareely  more  disposed  ilian  mjaelf  to  fteaent 
to  ihifl  chain  of  xeafloniDg.  Let  me,  theni  pass  on  to  consider  some  of  the 
natnnil  causes  by  which  apparitions  may  be  explained. 

First  in  this  class  we  may  place  the  apparitions  which  are  produced  by 
artificial  agencies.  These  optical  delusions  may  be  traced  back  to  an  early 
period  of  antiquity.  The  properties  of  lenses  and  concaye  mirrors,  and 
especially  that  of  fonning  images  in  the  air,  which  eluded  the  grasp  of  the 
obsenrer,  and  possessed  all  the  characters  of  an  incorporeal  existence,  wero 
certainly  known  to  the  ancient  magiciazis.  Hence  it  was  easy  to  obtain  from 
inverted  and  highly  illmninated  statues  and  pictures,  aerial  representations 
of  their  gods,  or  of  their  departed  friends.  But  though  such  apparitions  had 
the  requisite  resemblenoe  to  their  prototypes,  they  still  wanted  the  reality 
of  life.  This  defect,  however,  they  were  able  to  supply.  They  possessed  the 
art  of  giving  an  erect  position  to  in\rerted  images,  so  that  from  living  beings 
it  was  easy  to  exhibit  ereot  apparitions  in  the  air.  Persons  who  resembled 
their  divinities,  tit  the  individuals  whose  apparitions  were  required,  were  no 
doubt  dressed  in  appropriate  attire,  so  as  to  furnish  aerial  images,  exhibiting 
all  the  expressions  and  repeating  all  the  movements  of  the  original  objects. 
We  find  an  instance  of  this  during  the  ninth  century  of  the  Ohristian  era. 
The  Emperor  Basil,  being  inconsolable  for  the  loss  of  a  favourite  son,  had 
reconrse  to  the  prayers  of  Theodore,  Archbishop  of  the  Euohaites,  who  had 
long  been  celebrated  for  possessing  the  gift  of  miracles.  The  Emperor 
required  a  parting  glimpse  of  his  child ;  the  prayers  of  the  Archbishop  were 
heard ;  the  disconsolate  father  was  indulged  with  the  sight  of  his  son,  arrayed 
in  a  magnificent  dress,  and  mounted  on  a  superb  charger.  The  apparition 
advanced  to  the  Emperor,  threw  itself  into  his  arms,  and  vanished.  It  is 
impossible  to  suppose  that  a  real  horseman  was  on  this  occasion  the  instrument 
of  deception.  The  disappearance  of  the  apparition  in  the  arms  of  Basil, 
exactly  after  the  manner  of  a  phantasmagoric  image,  clearly  indicates  that  it 
must  have  been  an  optical  delusion,  and  proves  that  the  aerial  image  either  of 
a  portrait,  or  of  a  living  youth  resembling  the  deceased  prince,  was  the 
evanescent  spectre  which  the  father  vainly  pressed  to  his  heart. 

Let  me  pass  on  to  a  second  cause.  Optical  delusions  may  be  produced 
without  artificial  means  by  a  remarkable  combination  of  objects  seen  in  a  dim 
light,  and  worked  up  by  an  excited  imagination  into>  the  semblance  of  an 
apparition.  The  following  story  in  illustration  of  this  is  told  by  Dr.  Ferriar. 
A  gentleman  waa  benighted  while  travelling  alone,  in  a  remote  part  of  the 
Highlands  of  Scotland,  and  was  compelled  to  ask  shelter  at  a  small  lonely 
hut.  When  he  was  to  be  conducted  to  his  bedroom  the  landlady  observed 
with  mysterious  reluctance  that  he  would  find  the  windows  very  secure.  On 
examination,  part  of  the  wftU  appeared  to  have  been  broken  down  to  enlarge 
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the  openiiig.  After  some  enquiry  he  was  told  that  a  pedlar  who  liad  lodged 
in  the  same  room  a  short  time  before  had  oommitted  Bnioide  and  was  found 
hanging  behind  the  door  in  the  morning.  According  to  the  snperatition  of 
the  oonntxy  it  was  deemed  improper  to  remove  the  body  through  the  door  of 
the  house,  and  to  oonvey  it  through  the  window  was  impossible,  without  re- 
moving part  of  the  wall.  Some  hints  were  dropped  that  the  room  had  bemi 
subsequently  haunted  by  the  poor  man's  spirit.  The  gentleman  laid  his  arms, 
properly  prepared  against  intrasion  of  any  kind,  by  the  bedside,  and  retired 
to  rest,  not  without  some  degree  of  apprehension.  Ho  was  visited  in  a  dream 
by  a  frightful  apparition,  and,  awaking  in  agony,  found  himself  sitting  up  in 
bed,  with  a  pistol  grasped  in  his  right  hand.  On  casting  a  fearful  glance 
aroond  the  room,  he  discovered  by  the  moonlight,  a  corpse  dressed  in  a  ahroudf 
reared  erect  against  the  wall,  close  to  the  window.  With  much  difficulty  he 
summoned  np  resolutioh  to  approach  the  dismal  object,  the  features  of  which 
and  the  minutest  parts  of  its  funeral  apparel,  he  perceived  distinctly.  He 
passed  one  hand  over  it,  felt  nothing,  and  staggered  back  to  the  bed.  After  a 
long  intercourse  and  much  reasoning  with  himself,  he  renewed  his  investiga- 
tions, and  at  length  discovered  that  the  object  of  his  terror  was  produced  by 
the  moon-beams,  forming  a  long  bright  image  through  the  broken  window, 
on  which  his  fancy,  impressed  by  his  dream,  had  pictured  with  mischievous 
accuracy,  the  lineaments  of  a  body  prepared  for  interment. 

This  leads  me  to  a  third  cause.  For  apart  from  any  optical  delusion 
whether  voluntary  or  involuntary,  a  supposed  apparition  may  be  naturally 
explained  by  a  mistake  arising  from  an  unexplained  coincidence  Take  the 
following  as  an  example.  A  clab  of  persons  connected  with  science  and 
literature,  was  formed  at  Plymouth.  During  the  summer  months,  the  society 
met  in  a  cave  by  the  sea-shore  $  daring  the  autumn  and  winter  months,  they 
assembled  within  the  premises  of  a  tavern,  but,  for  the  sake  of  privacy,  had 
their  meetings  in  a  summer-house  situated  in  the  garden,  at  a  distance  from 
the  main  building.  Some  of  the  members,  whose  houses  were  situated  in  a 
particular  quarter  of  the  town,  possessed  a  pass-key  to  the  garden  door,  by 
which  they  could  enter  the  garden  and  reach  the  summer-house  without  the 
publicity  or  trouble  of  passing  through  the  open  tavern.  Now  it  was  the  rule 
of  this  olub  that  its  members  presided  in  turn.  On  one  occasion,  during  the 
winter  session,  the  president  of  the  evening  happened  to  be  seriously  ill ;  nay 
more,  it  was  reported  that  he  was  on  his  death-bed.  The  olub  met  as  usual, 
and,  from  a  feeling  of  respect,  left  vacant  the  chair  which  he  would  have 
ooonpied  if  he  had  been  present.  As  was  natural,  the  conversation  turned 
upon  the  illness  of  the  president,  his  remarkable  abilities,  and  the  loss  which 
the  society  would  sustain  in  the  event  of  his  death.  While  they  were  disouss* 
ing  this  melancholy  subject,  the    door  suddenly  openedi  and  the  absent 
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TntidBtA  entered  the  room.  He  wore  a  white  oloth  wrapped  arofmd  his  fore* 
head,  on  which  the  cold  dews  of  death  seemed  already  to  have  gathered.  He 
stalked  into  the  room  with  mmsnal  grayity,  took  the  place  which  had  been 
left  Taoant  for  him,  lifted  the  empty  glass  which  stood  before  him,  bowed  to 
the  awe-Btmck  spectators,  and  pnt  it  to  his  lips ;  then  replaced  it  on  the  table 
and  left  it  aa  he  had  entered  it,  in  profound  silence.  The  company  were 
appalled  at  this  hideons  spectacle.  At  length,  after  many  observations  on 
the  stranganees  of  what  they  had  seen,  they  resolved  to  despatch  two  of  their 
nnmber  as  ambaasadors,  to  see  how  it  fared  with  the  President  who  had  thns 
strangely  appeared  amongst  them.  They  went,  and  returned  with  the  fright* 
f ol  intelligence  that  the  friend  after  whom  they  had  enqnired,  had  died  that 
Tery  eyenin^. 

The  astonished  party  then  resolved  that  they  wonld  remain  absolutely 

silent  relucting  the  wondrons  sight  whioh  they  had    seen.       What!    a 

philosophical  society  pander  to  a  vulgar  superstition  by  acknowledging  that 

they  had  seen  a  ghost  ?  never !  perish  the  whole  fabric  of  inanimate  nature 

rather  than  such  a  confession  of  human  weakness  should  be  wrung  from 

phUoeophical  lips  !   The  affair    was  therefore  kept  a  profound  secret,  and  this 

secrecy  was  regarded  as  a  point  of  honour.     Several  years  afterwards,  an  old 

woman  who  had  long  filled  the  place  of  a  sick-nurse,  was  taken ^very  ill  and 

on  her  death>bed  was  attended  by  a  member  of  the  philosophical  club.      To 

him  viith  many  expressions  of  regret,   she  acknowledged  tbat  she  had  long 

before  attended  Mr.  Jones  (naming  the  President,  whose  appearance  had 

surprised  the  club  so  strangely)  and  that  she  felt  dislress  of  oonscienoe  on 

acoonnt  of  the  manner  in  which  he  had  died.      She  said  that  as  his  malady 

was  attended  by  light-headedne88,'Bhe  had  been  directed  to  keep  a  close  watch 

upon  hxm  daring  his  illness.     Unhappily  she  fell  asleep,  and  during  her  sleep 

the  patient  woke  up  and  left  the  room.      When  on  her  awaking  she  found  the 

bed  empty  and  the  patient  gone,  she  forthwith  hurried  out  of  the  house  to 

seek  him,  and  met  him  in  the  act  of  returning.     She  got  him  replaced  in  bed, 

but  it  was  only  to  die  there.      She  added,  to  convince  her  hearer  of  the  truth 

of  what  she  said,  that  immediately  after  the  poor  gentleman  had  breathed 

his  last,  a  deputation  of  two  members  from  the  dab  came  to  enquire  after 

their  president's  health,  and  received  for  answer  that  he  was  already  dead. 

This  confession  explained  the  whole  matter.      The  delirous  patient  had  very 

naturally  taken  the  road  to  the  club,  from  some  recollections  of  his  daties  for 

the  night.     In  approaching  and  retiring  from  the  room  where  the  club  met, 

he  had  used  one  of  the  pass-keys  already  mentioned  which  enabled  him  to 

take  a  short  cut.     On  the  other  hand,  the  gentlemen  sent  to  enquire  after  his 

healthy  had  reached  his  lodgings  by  a  more  circuitous  road ;  and  thus  there 

had  been  time  for  him  to  arrive  at  his  chambers  long  before  they  had  been  able 
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to  do  so.    The  pbiloflopluoal  witneesea  of  ibis  simige  toene  were  now  m 
anzioTia  to  spread  the  story  as  they  had  formerly  been  to  oonoeal  itj  sinoe  it 
not  only  showed  m  what  a  remarkable  manner  men's  eyes  might  torn  traitors 
to  themi  bat  at  the  same  time  proved  with  a  triumphant  oonclnsirenessi 
which  infused  a  glow  into  eyery  philosophio  mind,  the  incontestable  victory 
of  enlightenment  and  reason  over  the  base  terrors  of  a  degrading  superstition. 
Let  me  now  torn  to  a  fourth  cause.    The  phenomenon  of  somnambulism 
occasionally  lend  their  aid  in  creating  a  belief  m  the  reality  of  apparitions. 
During  a  disturbed  and  excited  sleep  the  somnambulist  beholds  a  phantom, 
with  such  intense  vividness  that  he  imagines  the  dream  to  possess  an  objective 
reality,  and  positively  affirms  the  next  morning  that  it  is  an  actual  ghost 
which  has  appeared  before  him.     The  following  story  will  serve  as  an 
example.    The  captain  of  a  large  merchant  vessel  in  the  Lisbon  trade,  on 
one  oooaaion,  when  his  ship  was  lying  in  the  Tagns,  was  put  to  great  anxiety 
and  alarm,  by  the  following^  incident,  and  its  consequences.    One  of  his  crew 
was  murdered  by  a  Portuguese  assassin,  and  the  report  arose  that  the  ghost 
of  the  slain  man  haunted  the  vesseL    Sailors  aro  generally  superstitious,  and 
the  fellow-sailors  of  the  murdered  man  became  so  unwilling  to  remain  on 
board   the   ship,    that  it  was  probable    they  might  desert,    rather    than 
return  to  England,  with  the  ghost  for  a  passenger.    To  prevent  so  great  a 
calamity  the  captain  determined  to  examine  the  story  to  the  bottom.    Ho 
soon  found  that  though  all  pretended  to  have  seen  lights,  and  heard  noises, 
and  so  forth,  the  weight  of  the  evidence  lay  upon  the  statement  of  one  of 
his  own  mates,  an  Lrishman  and  a  Boman  Catholic,  who  (as  the  Captain 
supposed)  could  have  no  reason  for  wilfully  deceiving  him.    He  affirmed  to 
the  captain,  with  the  deepest  obtestations,  that  the  spectre  of  the  murdered 
man  appeared  to  him  almost  nightly,  took  him  from  his  place  in  the  vessel, 
and,  according  to  his  expression,  worried  his  life  out.    He  made  these  com- 
munications with  a  degree  of  horror,  which  intimated   the  reality  of  his 
distress  and  apprehensions.    The  captain,  without  any  argument  at  the  time, 
privatelyresolved  to  watch  themotionsof  the  ghost-seer  in  thenight.  As  theship- 
bell  struck  twelve,  the  sleeper  started  up  with  a  ghastly  and  disturbed  counten- 
ance and  lighting  a  candle,  prooeeded  to  the  galley  or  cook-room  of  the  vessel. 
He  sat  down  with  his  ejes  open,  staring  before  him  as  on  some  terrible 
object,  which  he  beheld  with  horror,  yet  from  which  he  could  not  withhold  his 
eyes.    After  a  short  space  he  arose,  took  up  a  tin  can,  filled  it  with  water, 
muttering  to  himself  all  the  while,  mixed  salt  in  the  water  and  sprinkled  it 
about  the  galley.    Finally,  he  sighed  deeply,  like  one  relieved  from  a  heavy 
burden,  and  returning  to  his  hammock  slept  soundly.    The  next  morning  the 
haunted  man  told  the  usual  preoiso  story  of  his  apparition,  with  the  additional 
oircnmstances,  that  the  ghost  had  led  him  to  the  galley,  but  that  he  had 
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farfcimatoly,  be  knew  not  how,  obtained  possession  of  some  holy  water,  and 
■nooeeded  in  getting  rid  of  his  nnweloozne  yisitor.  The  yisionarj  was  then 
infonned  of  the  real  transactions  of  the  night  with  so  many  partlonlani 
aa  to  satisfy  him  that  he  had  been  the  dnpe  of  his  imagination ;  he  acqoiesoed 
in  the  Captain's  reasoning,  and  the  dream,  as  often  happens  in  these  caseSi 
zBtnnied  no  more  after  its  impost^pe  had  been  detected* 

I  may  add  that  this  oonfnsion  between  a  sleeping  and  a  waking  vision 
has  fnraished  Diokens  with  the  framework  of  one  of  his  charming  Ohristmaa 


Bat  fifthly,  extreme  mental  agitation,  the  agitation  of  fear,  or  amdety,  or 
a  troubled  oonsoienoe  will  sometimes  oall  np  the  semblance  of  an  apparition^ 
whieli  really  is  the  false  creation  of  the  heat-oppressed  brain.    It  is  in  this 
way  that  Shakespeare  apparently  means  ns  to  understand  the  &DL<d  scene  where 
ibe  ghost  of  Banqno  appears  to  Macbeth  while  he  is  caronslng  with  the 
Soottisli  Lords.    It  is  in  this  way  probably  that  we  may  explain  the  celebrated 
mstance  of  an  apparition, — ^the  ghost  of  C»sar  appearing  to  Bmtns  in 
tent  and  warning  him  that  they  shall  meet  again  at  Fhilippi.    There  is, 
however,  one  anthenticated  story  of  'this    natnre,    which    (owing  to  the 
collateral  eyidenoe  of  a  witness,  other  than  the  ghost^seer)  pnts  the  question 
beyond  a  donbt.    Those  who  are  nnacqnainted  with  the  "  Ingoldsby  Legends  " 
will  find  the  stwy  there  in  a  practical  form  under  the  title  of  "  Dead  Drummer." 
The  story  in  plain  prose  is  as  f oQorrs :  Jaryis  Matcham  was  pay-serjeant  in 
»  regiment,  where  he  was  so  highly  esteemed  as  a  steady  and  accurate  man 
tliat  he  had  the  opportunity  of  embeaezling  a  considerable  part  of  the  money 
lodged  in  his  hands  for  the  pay  of  the  soldiers,  and  bounty  of  recruits,  and 
other  charges  which  fell  within  his  dnty.    He  was  sunmoned  to  join  his 
Foment  from  a  town  where  he  had  been  engaged  on  the  recruiting  service^ 
and  the  manner  of  his  Summons  led  him  to  believe  that  he  had  fallen  under 
Buspioion.    Perceiving  that  discovery  was  at  hand  he  would  have  deserted  had 
it  not  been  for  the  presence  of  a  little  drommer  boy,  who  was  the  only  one 
of  his  party  appointed  to  attend  him.      In  the  desperation  of  his  crime 
he  resolved  to  murder  the  boy,  and  avail  himself  of  the  balance  of  the  money 
in  his  possession  to  make  his  escape.    He  formed  this  plan  the  more  readily 
beoanse  he  believed  that  the  drummer  had  been  set  as  a  spy  on  his  actions. 
After  committing  the  murder  he  changed  his  dress,  made  a  long  walk  across 
the  oonntry  to  an  Inn  on  the  Portsmouth  road  and  engaged  a  bed  there, 
desiring  to  be  called  when  the  first  Portsmouth  coaoh  came.     The  waiter 
oaQed  him  aooordingly,  but  long  after  remembered  that  the  first  words  the 
•tcaoger  uttered  on  awaking  were : — "  I  did  not  kill  him."    Matcham  went  to 
the  sea^poit  by  the  ooach,  and  entered  the  navy  as  an  able-bodied  mariner. 
Hit  lobriety  and  attention  to  duty  gained  him  the  same  good  opinion  of  the 
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officers  in  his  new  service  as  ho  had  enjoyed  in  the  army.  Fe  wbs  afloat  foi^ 
several  yearsj  and  behaved  remarkably  well  in  several  actions.  At  length 
the  vessel  oame  into  Plymouth,  was  paid  off  and  some  of  the 
crew  (amongst  whom  was  Jarvls  Matcham)  were  dismissed  as  too 
old  for  farther  service.  He  and  another  seaman  resolved  to  walk 
to  town»  and  took  the  road  throagh  Salisbury.  It  was  when  within  two  or 
three  miles  of  that  city  that  they  were  overtaken  by  a  sadden  tempest, 
accompanied  by  lightning  annatarally  vivid,  and  thander  annatarally  load. 
Matoham  expressed  more  terror  than  seemed  natoral  in  one  who  was  familiar 
with  stormSi  and  began  to  look  and  talk  so  wildly  that  his  companion  became 
aware  that  something  more  than  nsaal  was  the  matter.  At  length  Matcham 
complained  to  his  companion  that  the  stones  rose  from  the  road  and  flew 
after  him.  He  desired  the  man  to  walk  on  the  other  side  of  the  highway  to  see  if 
ihoy  would  follow  him  when  he  was  alone.  The  sailor  compUedi  and 
Matcham  complained  that  the  stones  still  flew  after  him  and  did  not  parsae 
the  other.  "  Bat  what  is  worse/'  he  added,  coming  close  np  to  his  companion, 
"  who  is  that  little  drnmmer^boy,  and  what  business  has  he  to  follow  us  so 
closely  ?"  "1  can  see  no  one,"  answered  the  seaman  infected  by  the 
superstition  of  his  associate.  *'  What !  not  see  that  little  boy  with  the  bloody 
trousers  P  "  exclaimed  Matcham.  His  comrade  was  by  this  time  so  terrified  that 
he  besought  him  to  make  a  clean  breast  of  ib  if  he  had  anything  that  weighed 
on  his  conscience.  The  criminal  uttered  a  deep  groan,  and  declared  that  he 
was  unable  longer  to  endure  the  life  which  he  had  led  for  years.  He  then , 
confessed  the  murder  of  the  drummer,  and  added  that,  as  a  considerable 
reward  had  been  offered,  he  wished  his  comrade)  to  deHver  him  up  to  the 
magistrates  of  Salisbury ;  for  he  should  like  an  old  shipmate  to  profit  by  his 
fate  which  he  could  now  no  longer  escape.  Having  overcome  his  friend's 
objections  to  this  mode  of  proceeding  Matcham  was  delivered  up  to  justice, 
and  made  a  full  confession  of  his  guilt.  But  before  the  trial  the  love  of  life 
returned.  The  prisoner  denied  his  confession  and  pleaded  "  not  guilty."  B7 
this  time,  however,  full  evidence  had  been  procured  from  other  quarters. 
Witnesses  appeared  from  his  former  regiment  to  prove  his  identity  with  the 
murderer  and  deserter,  and  the  waiter  remembered  the  ominous  words  which 
he  had  spoken  when  he  awoke  him  to  join  the  Portsmouth  coach.  Matoham 
was  accordingly  found  guilty.  When  all  chance  of  a  respite  was  hopeless,  he 
repeated  his  previous  confession,  and  with  his  dying  breath  insisted  on  the 
reality  of  the  vision  which  he  had  seen  on  Salisbury  Plain. 

Ihave now  arrived  at  the  sixth  of  the  natural  causes  for  apparitions; 
and  this  is  incontestably  the  most  important  and  interesting.  Let  me  begin 
by  giving  several  instaaoes. 


I.  Captain  Campbell  was  a  native  of  England,  but  bred  in  tiie  Irisk 
Brigade.  He  was  a  man  of  the  most  dauntless  oonrage,  which  he  displayed  in 
some  desperate  adventores  daring  the  first  year  of  theFrenohHevolation.  He  was 
bj  creed  a  Boman  Catholio,  and  his  confessor  was  a  clergyman  who  was  residing 
as  chaplain  to  a  man  of  rank  in  the  west  of  England,  abont  fonr  miles  from 
the  place  where  Captain  Campbell  lived.  On  riding  over  one  morning  to  see 
this  gentleman  he  had  the  misfortune  to  find  him  suffering  from  a  very  serious 
complaint.  He  retired  in  great  distress,  and  the  feeling  brought  back  upon 
him  many  other  painful  and  disagreeable  recollections.  These  filled  his 
tbonghts  till  the  hour  of  g^ing  to  bed,  when  to  his  great  astonishment  he  saw 
in  the  room  the  figure  of  his  absent  confessor.  He  addressed  it,  but  received 
no  answer.  Determined  to  push  the  matter  to  an  issue.  Captain  Campbell 
adYBooed  on  the  phantom,  which  appeared  to  retreat  gradually  before  him. 
In  this  maimer  he  followed  it  round  the  bed,  when  it  seemed  to  sink  down  on 
an  ana-chair,  and  remain  there  in  a  'sitting  posture.  To  ascertain  positively 
the  nature  of  the  apparition  the  soldier  himself  sat  down  on  the  same  chair, 
ascertaining  thu%  beyond  question,  that  the  whole  was  an  illusion.  He  then 
nndressed  himself,  the  ghost  now  standing  before  him.  On  Captain  Campbell's 
rising,  the  ghost  retreated,  and  finally  passed  behind  the  curtains  into  bed, 
whenJiJampbell  turned  in  after  him. 

This  you  will  observe,  was  an  isolated  apparition  which  was  not  repeated. 
The  second  case  is  somewhat  different. 

IL— >A  patient  of  Dr.  Gregory,  an  eminent  physician  who  practised  at 
Edinburgh,  demanded  a  consulation  with  the  doctor,  and  made  the  following 
extraordinary  statement  of  his  complaint.  "  I  am  in  the  habit "  (he  said)  "  of 
dining  at  five,  and  exactly  as  the  hour  of  six  arriveSi  I  am  subjected  to  the 
following  painful  visitation.  The  door  of  the  room,  even  when  I  have  been 
weak  enough  to  bolt  it,  which  I  have  sometimes  done,  flies  wide  open ;  an  old 
bag  eaters  with  a  frowning  and  incensed  countenance,  comes  straight  up  to 
me  with  every  demonstration  of  spite  and  indignation;  rushes  upon  mei 
■ays  something,  but  so  hastily  that  I  cannot  discover  the  purport,  and  then 
strikes  me  a  severe  blow  with  hdr  staff.  I  fall  from  my  chair  in  a  swoon 
which  is  of  longer  or  shorter  endurance.  To  the  recurrence  of  this  apparition  . 
I  am  daily  subjected."  The  doctor  immediately  asked  his  patient  whether  • 
he  had  invited  anyone  to  sit  with  him  when  he  expected  this  strange  visitor. 
The  patient  replied  in  the  negative.  The  nature  of  the  complaint  (he  said)  was 
so  singular,  it  was  so  likely  to  be  imputed  to  fancy  or  even  to  mental 
derangement,  that  he  had  shrunk  from  communicating  the  circumstances  to 
anyone.  "  Then"  (said  the  doctor)  **  with  your  permission,  I  will 
dine  with  you  to-day  tdte-a-tdte,  and  we  will  see  if  your 
nttlignant     old  woman    will     venture    to  join    our   company."       The , 


t>atient  aooepied  the  offer  witii  hope  and  gratitude,  for  he  had  expected 
ridionle  rather  than  STmpathy.  At  dinner  Br.  Gregory  who  Bospeoted  some 
neryons  disorderi  exerted  his  powers  of  oonrersation,  well  known  to  be  of  the 
most  Taried  and  brilliant  obaraoter,  to  keep  the  attention  of  his  host  eogagedi 
and  prevent  him  from  thinking  of  the  approach  of  the  fatal  honr,  to  whioh  he 
was  accostomed  to  look  foward  with  so  much  terror.  He  sncoeeded  in  this 
purpose  better  than  he  had  hoped.  The  honr  of  six  came  almost  mmotioed, 
and|  it  was  hoped,  might  pass  away  without  any  reonrrence  of  the  vision ;  but 
it  was  scarce  a  moment  strnck  when  the  host  exclaimed  in  an  alarmed  voice ;— > 
"  The  hag  comes  again  I  "  and  dropped  back  in  his  chair  in  a  swoon  in  the 
way  he  had  himself  described. 

Anyone  who  cares  to  see  this  idea  presented  in  an  objective  form  and 
most  ingenionsly  worked  into  the  plot  of  a  novel,  will  find  it  in  that  treaeore- 
honse  of  the  marvellons  and  supematnral,  Bolwer  Lytton's  novel  "  Zanoni." 
Bnt  for  onr  present  object  I  would  ask  yon  to  observe  that  in  this  case  the 
apparition  was  not  isolated  bnt  repeated,  and  that  it  recnired,  not  at  any  honr, 
bat  at  a  fixed  period  of  the  day. 

III. — ^The  third  instance  which  I  shall  give  yon  is  one  whioh  Sir  David 
Brewster  has  recorded  at  fall  length.  A  lady,  whom  for  convenience  sake 
we  will  call  Mrs.  Williams,  saw  in  the  coarse  of  eighteen  months  no  fewer 
than  thirteen  apparitions.  Seven  of  those  happened  when  she  was  alonei,  four 
when  she  was  with  her  husband  and  two  when  she  v^as  in 
the  company  of  friends.  Hinnte  acconnts  of  all  these  are 
given  by  Sir  David  Brewster  from  the  commnnications  of  the  lady's  husband 
who  appears  to  have  been  one  of  his  personal  £dends,  and  of  whom  he  says 
that  if  he  were  permitted  to  mention  his  name,  his  rank  in  society,  and  his 
eminence  in  the  scientific  world,  the  most  sceptical  reader  would  be  satisfied 
thatthe  case  had  been  philosophically  as  well  as  faithfully  described.  He 
adds  that  the  lady,  firom  her  previous  knowledge  of  the  subject^  watched  her 
own  case  from  its  commencement  as  one  of  spectral  illusion,  and  was  never 
induced  to  nusinterpret  her  perceptions  by  any  superstitious  fears  or  to 
exaggerate  them  by  any  love  of  the  marvellous.  The  phenomena,  therefore^ 
which  she  saw  and  described  have  all  the  value  of  scientific  facts.  I  shall 
not  give  the  account  at  full  length,  but  select  two  or  three  of  the  most  striking 
apparitions* 

(a).  One  evening  when  Mrs.  Williams  was  going  to  bedshe  was  arranging 
her  hair  at  the  dressing-glass  previously,  and  was  suddenly  startled  by  seeing 
over  the  left  shoulder  in  the  mirror  the  figure  of  a  near  relative  who  was  then 
out  of  England.  It  was  dressed  in  grave-clothes  doeely  pinned  roand  the 
head  and  under  the  chin.  The  eyes  were  open  and  met  hers  in  the  glass,  but 
the  features  irare  solemn  and  rigid.    After  a  few  minutee  she  tuned  ronnd 
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to  look  for  tiie  lealiij  orer  her  Bhooldar,  bnt  it  wm  nofc  to  be  seen  and  had 
aleo  diflHipeaEed  from  the  iniiTor.  Mrs.  Williamg  felt  herself  at  this  time 
listlnss  and  drowsy  from  baviiig  taken  a  fatigoing  drire  during  the  day. 

(6).  A  month  after  this  when  Mrs.  Williams  had  dismissed  her  maid 
prerioDS  to  going  to  bed,  she  peroeiyed  in  a  large  easy  chair  before  her,  the 
flgnre  of  a  departed  friend,  her  own  sister-in-law.  The  figure  was  dressed 
with  great  neatness,  as  was  nsnal  with  her,  bnt  in  a  gown  of  a  pecnliar  kind, 
■ooh  as  Mrs,  Williams  had  never  seen  her  wear,  bnt  exactly  snch  as  had  been 
deecribed  to  her  by  a  common  friend  as  haying  been  worn  by  her  sister-in- 
law  dnring  her  last  yisit  to  England.  She  noticed  particularly  the  air,  dressi 
and  appearance  of  the  figure,  which  sat  in  an  easy  attitude  with  a 
handkerchief  in  one  hand.  She  felt  a  difficulty  when  she  tried  to  speak  to 
the  apparition,  and  in  about  three  minutes  it  disappeared.  She  experienced 
on  this  occasion  a  strange  sensation  in  the  eyes  which  seemed  to  be  relieved 
when  the  vision  was  over. 

(c),  A  few  months  later,  about  two  o'clock  in  the  afternoon  when  Mrs* 
Williams  was  sitting  near  the  window  at  her  husband's  side,  he  heard  her 
exclaim  "  what  have  I  seen ! "  and  upon  looking  at  her  he  perceived  a  strange 
expression  in  her  eyes  snd  countenance.  A  carriage  and  four  had  appeared 
to  be  driving  up  the  entrance  road  to  the  house ;  as  it  approached,  she  felt 
inclined  to  go  upstairs  to  prepare  to  receive  company,  but,  ss  if  spell-bound, 
she  felt  herself  unable  to  speak  or  to  move.  When  the  carriage  arrived 
within  a  few  yards  of  the  window,  she  saw  the  figures,  the  positions  and  the 
persons  inside  take  the  ghastly  appearance  of  skeletons  and  other  hideous 
figniee.  The  whole  scene  then  vanished,  and  she  made  the  exclamation  above 
mentioned* 

(cl).  About  six  weeks  later,  at  nine  o'clock  in  the  evening,  when  Mrs. 
Wiltiams  and  her  husband  were  reading  in  the  drawing-room,  he  felt  a 
pressure  on  his  foot,  and  upon  looking  up  he  observed  Mrs.  Williams'  eyes 
fixed  with  a  strong  and  unnatural  stare  upon  a  chair  about  ten  feet  distant.  He 
enquired  what  she  saw,  whereupon  the  expression  of  her  countenance  changed, 
and  when  she  had  recovered  herself,  she  told  him  that  she  had  seen  his 
brother,  who  was  then  alive  and  well  in  London,  seated  in  the  opposite  chair, 
dressed  in  grave-clothes,  but  with  a  ghastly  countenance  as  if  scarcely  alive. 
These  instances  will  suffice,  bnt  I  may  add  that  as  Mrs.  Williams  was 
aware  of  the  interest  which  her  case  wouM  excite,  she  made  several  careful 
observations  on  the  phenomena  which  she  had  beheld.  The  following  are  the 
most  important  which  compelled  her  to  gaze  on  the  apparitions. 

(1>. — Some  of  the  spectres  were  seen  in  bright  day  light,  and  she 
eonfidently  states  that tbey  were  as  vivid  as  the  reality  and  had  all  the  brightness 
of  OQlooring  which  obaraoteriaes  external  objects.    (2),  She  experienced  a  sort 
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of  fetsoinaMozL  On  two  oooaBions  she  f  onnd  herself  unable  to  ipeak  or  move, 
as  if  spell-bonnd ;  and  on  another  she  could  only  indicate  her  condition  to  her 
husband  by  pressing  his  foot.  (8).  During  the  existence  of  the  illusion  there 
was  always  a  strange  expression  in  her  eyes  and  oonntenanoe.  On  one 
occasion  her  eyes  were  fixed  on  the  spectre  with  a  strong  unnatural  stare ; 
and  when  it  disappeared  her  oonntenanoe  resomed  its  usual  expression.  (4). 
After  haying  been  subject  to  seven  of  these  illusions,  tfrs.  Williams  described 
to  her  husband  "  a  peculiar  feeling  in  the  eyes  as  preceding  these  yisions 
for  some  hours,  this  sensation  appearing  to  be  relieyed  when  the  vision  was 
over." 

lY. — The  fourth  instance  which  I  shall  give  you  is  perhaps  the  most 
remarkable  of  all.    Nicolai  was  a  bookseller  and  a  publisher  in  Berlin  at  the 
close  of  the  last  century.    He  attained  to  considerable  literary  eminence  aa 
one  of  the  leaders  of  the  celebrated  Aufklfirungs  Zeit  or  Illumination-epoch^ 
and  was  a  contemporary  of  the  brilliant  coterie  which  comprised  in  its  ranks 
Shelling,  Moses  Mendelssohn,  Schleirmacher,  Goethe,  Herder,  the  Schlegels 
and  others.    The  account  of  bis  illusions  was  communicated  by  himself  to  the 
Prussian  Academy  of  Sciences.    Towards  tie  end  of  the  year  1790  and  the 
beginning  of  1791  Nicolai  had  been  agitated  by  vsricus  misfortunes  which 
preyed  deeply  upon  his  mind,  and  on  the  24  th  February  an  event  occurred 
which  distressed  him  greatly.     About  10  o'clock  in  the  morning   when  his 
wife  and  a  friend  had  entered  his  room  for  the  purpose  of  consoling  him,  he 
suddenly  peroeived  at  the  distance  of  a  few   paces  the  figure  of  a  deceased 
friend,  which  remained  from  seven  to  eight  minutes  and  which  the  rest  of  the 
company  were  of  course  unable  to  see.      A  little  after  four  o'clock  in  the 
afternoon  the  same  figure  appeared  to  him  when  *  he  was  alone ;  he  went  to 
his  wife's  apartment  to  mention  this  to  her,  and  the  apparition   accompanied 
him  to  it  alternately  vanishing  and  reappearing.    Boon  after  six  o'clock  on  the 
same     day     several     moving     figures       made      their     appearance     all 
of      them      unconnected     with    the     one     which     he     had    previously 
seen.        When      his       mind       had        become      more      composed       and 
his     bodily     indisposition     had    been    removed    by     medical    treatment 
Nicolai   expected  that  these  apparitions  would  take   leave  of  him.      His 
expectations,  however,  were  disappointed,  for  they  increased  in  number  and 
underwent  the  most  extraordinary  transformation.    The  first  figure  which  had 
appeared  to  him  never  appeared  again,  though  several  other  figures  oocupied 
its  place.    These  figures  for  the  most  part  represented  persons  whom  he  did 
not  know,  though  sometimes  his  acquaintances  appeared  in  this  spectral  form. 
The  figures  of  persons  who  were  alive  occurred  more  frequently  than  those  of 
persons  who  were  dead,  and  ho  distinctly  remarked  that  the  friends  with  whom 
ho  daily  oonversed  never  came  before  ,him  in  a  speotral  form.    Nor  when  he 


endeaTonred  bj  an  aot  of  will  to  summon  them  before  bimi  did  he  ever  niooeed 
in  the  attempt. 

When  these  apparitions  formed  the  snbjeot  of  his  oonversation  with  his 
medical  attendant  and  his  wife,  thej  sometimes  left  him  altogether  and 
re-appeazed  singly  or  in  gronps.  The  apparitions  generally  represented 
penons  of  both  sexes,  who  passed  to  and  fro,  as  though  nnoonnected  with  eaoh 
other.  Sometimes  they  appeared  on  horseback  aooompanied  by  dogs,  the 
ooloors  in  all  oases  being  the  same  as  in  actual  life,  though  occasionally  paler 
in  hue. 

When  the  apparitions  began  to  come  more  frequently  and  in  greater 
nombers,  Nioolai  began  also  to  hear  them  speak :  sometimes  they  addressed 
one  another^  but  generally  they  spoke  to  himself  in  short  speeches  which  never 
<xmtained  anything  disagreeable.  This  inclination  to  friendly  conyeisation 
seemed  to  possess  the  apparitions  most  frequently  when  he  was  alone ; 
sometimes,  however,  he  heard  their  Toices  in  society  blending  with  the 
ocmTereation  of  the  company. 

Although  these  visionary  beings  had  ceased  to  affect  him  with  unpleasant 
emotions,  yet  as  his  complaint  was  unmistakeably  on  the  increase,  and  as  the 
figures  had  appeared  to  him  for  whole  days  together,  nay,  even  when  he  awoke 
at  night,  he  found  it  necessary  to  apply  leeches.  This  was  done  at  eleven 
o'clock  in  the  morning.  After  the  application  of  the  leeches,  while  he  was 
sitting  alone  with  the  surgeon,  the  room  swarmed  with  human  forms  of  every 
description  which  crowded  fast  upon  one  another  till  half-past  four  o'clock. 
The  figures  then  began  to  move  more  slowly,  their  colours  became  gradually 
paler,  and  after  intervals  of  seven  minutes,  he  could  distinguish  a  palpable 
diminution  in  their  intensity,  without  any  change  in  the  distinctness  of  their 
figures.  At  about  half -past  six  they  became  perfectly  white,  and  moved  very 
slightly;  their  forms,  however,  were  still  perfectly  distinct,  and  without 
decreasingji-n  number  they  gradually  became  less  perceptible.  Instead  of 
moving  off  or  vanishing  as  they  had  usually  done,  they  now  dissolved 
immediately  into  air.  About  eight  o'clock  not  a  vestige  of  them  remained ; 
and  what  is  most  noteworthy,  they  never  appeared  again. 

Kicolai  took  great  interest  in  investigating  these  marvellous  phenomena, 
and  the  following  are  the  most  interesting  of  the  observations  which  he  has 
leooided  on  the  subject :  (i)  he  endeavoured  to  discover  if  the  figures  were 
summoned  before  his  vision  through  association  with  his  previous  thoughts, 
and  though  he  sometimes  thought  that  he  had  discovered  some  such  association, 
yet  he  assures  us  that  on  the  whole  he  could  trace  no  connection  between  the 
.'  paritions  and  the  state  of  his  mind,  or  the  nature  of  his  employments,  or 
the  thoughts  which  oocupied  his  attention :  (ii)  he  found  that  he  could  always 
distin  niah  the  phantoms  from  real  figureS|  and  he  never  once  made  a  mistake 
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in  drawing  this  dLsfcinotion.  "  I  knew  extremely  well "  (he  says)  **  when  it 
only  appeared  to  me  that  the  door  opened,  and  the  phantom  cnteredi  and 
when  the  door  was  reaUy  opened  and  some  one  oame  in." 
(iii)  The  appearance  of  phantoms  was  in  every  oase  inyolnntaryi  and 
depended  little  if  at  all  npon  external  cironmstances.  They  were  equally 
distinct,  whether  he  was  alone  or  in  society,  whether  he  was  in  his  house  or  a 
neighbour's ;  and  what  is  most  remarkable,  they  were  no  less  plain  in  darkness 
than  in  broad  daylight.  He  obserred,  however,  that  they  were  less  frequent  in 
other  houses  than  in  his  own ;  and  they  very  seldom  appeared  when  he 
walked  in  the  public  streets.  I  hope  I  have  not  quite  exhausted  your 
patience  by  the  length  at  which  I  have  recorded  these  two  oases.  But  they 
are  so  remarkable  that  I  felt  I  could  scarcely  pass  them  over  with  a  briefer 
notice.  Let  me  proceed  to  make  one  or  two  remarks  upon  them.  In  both 
these  cases  the  apparitions  had  their  immediate  origin  in  bodily  indisposition. 
Both  of  these  subjects  suffered  from  a  disorder  of  the  digestive  organs.  In 
the  case  of  Nicolai  it  occasioned  giddiness  !  In  the  case  of  Mrs.  WUliams  a 
peculiar  affection,  or  tightness,  as  it  were  about  the  head,  shewing  clearly 
that  there  was  a  determination  of  blood  to  the  region  of  the  brain.  The 
spectres  of  Nicolai  generally  appeared  when  digestion  began  and  they 
vanished  upon  the  application  of  leeches.  Mrs.  Williams  was  obliged  to  take 
a  daily  tonic,  and  her  apparitious  seem  on  several  occasions  to  have  been 
produced  when  she  was  prevented  from  having  recourse  to  it.  In  their  mental 
character,  too,  there  was  considerable  resemblance  between  Nicolai  and  Mrs. 
Williams.  The  former  possessed  a  lively  and  active  imagination,  and  he  had 
a  peculiar  facility  in  presenting  to  his  mind  in  the  distinctest  manner  the 
figures,  the  dress,  the  features,  and  the  complexion  of  characters  in  novels  or 
plays  which  he  had  already  sketched  cub.  Between  waking  and  sleeping, 
pictures  of  every  description,  and  often  of  the  strangest  forma,  presented 
themselves  to  him,  now  changing  their  shapes  and  now  disappearing ;  and  he 
informs  us  that  when  he  either  thought  deeply  or  wrote  attentively,  thoughts 
occurred  to  his  mind  which  had  often  no  connection  with  the  subjects  before 
him,  and  which  were  frequently  so  vivid  that  they  seemed  aa  if  expressed 
in  actual  words.  Bo  too  Mrs.  Williams  (to  quote  her  husband's  dxpressions) 
had  a  naturally  morbid  imagination,  so  strongly  affecting  her  corporal 
impressions,  that  the  story  of  any  person  having  suffered  severe  pain  by 
accident  or  otherwise,  would  occasionally  produce  acute  twinges  in  the 
corresponding  part  of  her  person.  An  account  for  instance  of  the  amputation 
of  an  arm  would  produce  an  instantaneous  and  severe  sense  of  pain  in  her  own 
arm.  She  was  subject  to  talk  in  her  sleep  with  great  fluency*  to  repeat  poetry 
very  much  at  length,  particularly  when  unwell,  and  even  to  cap  verses  for 
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balf  tta  honr  togetber,  nercr  failing  to  quote  lines  beginning  with  the  final 
letter  of  tiie  preoeding  till  her  memory  was  ezhaosted. 

From  these  facia  it  appears,  that  the  immediate  canse  of  spectral 
iUoBtons  is  a  disorder  in  the  digestiye  organs,  and  by  a  comparison  of  the  two 
cases  uider  reriew,  it  is  manifest  that  the  duration  of  the  illusions  increases 
with  the  severity  of  the  malady.  Mrs.  Williams'  complaint  was  sHght 
compared  with  Kicolai's  and  ccnseqnently  her  apparitions  oontinned  only  for  a 
few  minntesi  and  never  re-appeared  after  they  had  vanished ;  though  distinct 
and  vivid  they  were  not  carried  about  with  her  like  those  of  Nioolai,  and 
iherf  seem  to  have  been  effaced  by  the  act  of  closing  the  eyelids,  for 
whenever  the  fixed  stare  was  at  an  end  the  spectres  disappeared. 

I  had  written   thus  far  when  I  came  across  a  case  recorded  by  Dr. 
Abercroinbie,  and  which  supplied  us  with  an  illustration  of  the  preoeding. 

A  gentleman  of  high  mental  endowments,  now  upwards  of  eighty  yean 
ci  age,  has  been  for  10  years  liable  to  almost  daily  visitations  from 
^^aritions.  They  in  general  present  hnman  countenances,  the  head  and 
npper  part  of  the  body  are  distinctly  defined,  the  lower  parts  are  generally 
lost  in  a  kind  of  cloud.  The  figures  are  various;  but  he  recognizes  the 
same  countenances  repeated  from  time  to  time,  particularly  of  late  years 
that  of  an  elderly  woman,  with  a  peculiarly  arch  and  (playful  ezpressicOy 
and  a  dazzling  brilliancy  of  eye,  who  seems  just  ready  to  speak  to  him. 
They  ^pear  also  in  various  dresses,  such  as  that  of  the  age  of  Louis  the 
14th,  the  costume  of  ancient  Bome,  that  of  the  modem  Turks  and  Greeks, 
but  more  frequently  of  late  as  in  the  case  of  the  female  now  mentioned,  in 
an  old-fashioned  Scottish  plaid,  drawn  up  and  brought  forward  over  the  head 
and  then  crossed  below  the  chin  as  the  plaid  was  worn  by  aged  women  in  his 
younger  days.  He  can  seldom  recognize  among  the  spectres  any  figures  or 
ooantenances  which  he  remembers  to  have  seen;  but  his  own  face  has 
occasionally  been  presented  to  him,  gradually  undergoing  the  change  from 
youth  to  manhood  and  from  manhood  to  old  age.  The  figures  appear  at 
various  times  of  the  day,  both  night  and  morning.  They  continue  before  him 
fSor  some  time,  and  he  sees  them  almost  equally  well  with  his  eyes  open  or  shut, 
in  full  daylight  or  in  darkness.  They  are  almost  always  of  a  pleasant 
cfaaraoter  and  he  seems  to  count  their  presence  as  a  source  of  amusement  to 
him.  He  finds  that  he  can  banish  them  by  drawing  his  hand  across  his  eyes, 
or  by  shutting  and  opening  his  eyelids  once  or  twice  for  a  second  or  two ;  but 
on  these  occasions  they  often  appear  again  soon  after.  The  figures  are 
sometimes  of  the  size  of  life,  and  sometimes  in  miniature ;  but  they  are  always 
defined  and  iSnished  with  the  clearness  and  minuteness  of  the  finest  painting. 
They  somettmes  appear  at  a  considerable  distance,  and  gradually  approach 
until  tb^  seem  almost  to  touch  his  face.    At  other  iimes  they  fioat  from  side 
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to  side,  or  disappear  in  asconding  or  deeoending.  In  general  the  face  of  the 
spectre  is  presented  to  him^  bnt  on  some  occasions  he  sees  the  back  of  tbe 
head,  both  of  males  and  females  ezhibil  ing  yarions  fashions  of  wigs  and  head- 
dresses, particn^arlj  the  flowing  full-bottomed  wig  of  a  former  age. 

I  have  now  reached  the  end  of  the  first  part  of  mj  enqnirj,  the  enquiry 
into  the  natural  causes  of  apparitions.  It  will  be  quite  clear  if  you  hare 
followed  me  in  my  remarks,  that  a  vast  number  of  apparitions  which  some 
centuries  ago  would  have  been  unhesitatingly  regarded  as  of  supernatural 
origin,  may  on  the  contrary  be  explained  by  external  facts,  or  by  the  mental 
or  physical  state  of  the  supposed  visionary.  But  the  question  still  remains^- 
do  these  natural  causes  suffice  to  explain  all  apparitions  ?  or  are  there 
still  some  which  cannot  be  fairly  and  reasonably  considered  to  be  susceptible 
of  such  an  explanation  ?  This  question  I  had  intended  to  discuss  at  length ; 
but  unforluantely  (or  I  should  rather  say  fortunately)  the  i>eriod  of  time 
which  I  had  at  my  disposal  for  the  writing  of  this  paper  has  already  been 
exhausted,  and  I  shall  not  therefore  have  an  opportunity  of  testing  the 
limits  of  your  powers  of  endurance.  I  am  however,  unwilling  to  prove  al- 
together faithless  to  the  title  of  my  paper,  and  I  will  accordingly  put  before 
you  three  narratives,  on  which  such  of  yon  as  feel  disposed  may  indulge  your 
credulity  or  exercise  your  scepticism. 

The  first  is  to  be  found  in  an  article  on  Spiiitualism  contributed  to  the 
Fortnightly  Review,  by  Mrs.  Wallace,  and  may  certainly  claim  (in  the  exquisite 
language  of  the  Daily  Telegraph)  to  furnish  a  startling  and  stupendous 
revelation. 

For  some  years,  a  young  lady,  Miss  Florence  Cook,  has  exhibited 
remarkable  mediumship,  which  latterly  culminated  in  the  production  of  an 
entire  female  form,  purporting  to  be  spiritual,  and  which  appeared  barefootod, 
and  in  white  flowing  robes,  while  she  lay  entranced  in  dark  clothing,  and 
securely  bound,  in  a  cabinet  or  adjacent  room.  Notwithstanding  that  tests 
of  an  apparently  conclusive  character  were  employed,  many  visitors, 
spiritualists  as  well  as  sceptics,  got  the  impression  that  all  was  not  as  it  should 
be,  owing  in  part  to  the  resemblance  of  the  supposed  spirit  to  Miss  Cook, 
and  also  to  the  fact  that  the  two  conld  not  bo  seen  at  the  same  time.  Some 
supposed  that  Miss  Cook  was  an  impostor,  who  managed  to  conceal  a  white 
robe  about  her  (although  she  was  often  searched),  and  who,  although  she 
was  securely  tied  with  tapes  and  sealed,  was  able  to  get  out  of  her  bonds, 
dress  and  undress  herself,  get  into  them  again,  all  in  the  dark,  and  in  so 
complete  and  skilful  a  manner  as  to  defy  detection.  Others  thought  that 
the  spirit  released  her,  provided  her  with  a  white  dress,  and  sent  her  forth  to 
personate  a  ghost.  The  belief  that  there  was  something  wrong,  led  one 
gentleman  to  seize  the  supposed  spirit  and  endeavour  to  hold  it,  in  the  hope 
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that  some  other  person  would  open  the  cabinet  door,  and  aee  it  Miss  Oook 
waa  really  there.  This  was  nnfortonatel/  not  done,  bat  the  great  resemblanoo 
of  the  being  he  seized  to  Miss  Cook,  its  perfect  soliditj,  and  the  vigoroas 
struggles  it  made  to  escape  from  him,  convinced  this  gentleman  that  it  was 
Kiss  Cook  herself,  although  the  rest  of  the  company,  a  few  minntes  after- 
wards found  her  bound  and  sealed,  jast  as  she  had  been  left  an  hour  before. 
To  determine  the  question  oonolnsiYely,  experiments  have  been  made,  within 
the  last  few  weeks,  bj  two  scientific  men.  Mr.  C.  F.  Yarley,  F.B.S.,  the 
electrioian,  made  nse  of  a  galyanic  battery,  and  cable  testing-apparatns,  and 
f  aased  a  cnrrent  throngh  Miss  Cook's  body.  The  apparatus  was  so  delicate 
that  any  nunrement  whatever  was  instantly  indicated,  while  it  was  impossible 
for  the  young  lady  to  dress  and  act  as  a  ghost  without  breaking  the  circuit. 
Yei  under  these  conditions  the  spirit-form  did  appear,  exhibited  its  arms, 
spoke,  wrote,  and  touched  several  persons ;  and  this  happened,  be  it  remem- 
bered, not  in  the  medium's  own  house,  but  in  that  of  a  private  gentleman,  in 
the  West  Snd  of  London.  For  nearly  an  hour  the  circuit  was  never  broken, 
and  at  the  conclusion  Miss  Cook  was  found  in  a  deep  trance.  Since  this 
remarkable  experiment  Mr.  William  Crookes,  F.B.S.,  has  obtained,  if  possible^ 
bUU  more  satisfactory  evidence.  He  contrived  a  phosphorus  lamp,  and 
armed  with  this  was  allowed  to  go  into  the  dark  room  accompanied  by  the 
spirit,  and  there  saw  and  felt  Miss  Cook,  dressed  in  black  velvet,  lying  in  a 
trance  on  the  floor,  while  the  spirit  form,  in  white  robes,  stood  close  beside 
her.  Daring  the  evening,  this  spirit  form  had  been,  for  nearly  an  hour, 
walking  and  talking  with  the  company ;  and  Mr.  Crookes,  by  permission, 
clasped  the  figure  in  his  arms,  and  found  it  to  be,  apparently,  a  real  living 


After  hearing  this  narrative,  do  you  not  feel  disposed  to  exclaim  in 
the  poet's  words — ''Was  it  a  vision,  or  a  waking  dream?  Fled  is  that 
vision,  do  I  wake  or  sleep  P" 

The  second  and  third  narratives  are  very  different.  This  is  the  second. 
In  the  month  of  September,  1867,  Captain  Wilkinson,  of  the  6th  Dragoons, 
went  ont  to  India,  to  join  his  regiment.  His  wife  remained  in  England, 
residing  at  Cambridge.  On  the  night,  between  the  14fth  and  15th  of  November, 
1857,  she  dreamt  that  she  saw  her  husband  looking  anxious  and  ill ;  upon 
which  she  immediately  awoke,  much  agitated.  It  was  bright  moonlight; 
and  looking  up  she  perceived  the  same  figure  standing  by  her  bedside.  He 
appeared  in  his  uniform  the  hands  pressed  across  the  breast,  the  hair 
dishevelled,  and  face  very  pale.  His  large  dark  eyes  were  fixed  full  upon 
her ;  their  expression  was  that  of  great  excitement,  and  there  was  a  peculiar 
oontraotion  of  the  mouth,  habitual  to  him  when  agitated.  She  saw  him  even 
to  eaoh  miniite  particular  of  his  dressj  as  distinctly  as  she  had  ever  done  in 
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ber  life,  and  she  remembers  to  have  noixoed  between  bis  hands,  the  white 
of  the  shirt  front,  nnstained,  however,  with  blood.  The  figure  seemed  to 
bend  forwards  as  if  in  pain,  and  to  make  an  effort  to  speak.  Bnt  there  was 
no  sound.  It  remained  visible,  as  she  thought,  for  about  a  minute,  and 
then  disappeared.  Her  first  idea  was  to  ascertain  if  she  was  fully  awake. 
She  rubbed  her  eyes  with  the  sheet,  and  felt  that  the  touch  was  real.  Her 
little  nephew  was  in  bed  with  her;  she  bent  over  the  sleeping  child,  and 
listened  to  its  breathings ;  the  sound  was  distinct,  and  she  became  convinced 
that  what  she  had  seen  was  no  dream.  It  need  hardly  be  added  that  she  did 
not  again  go  to  sleep  that  night. 

Next  morning  she  related  all  this  to  her  mother,  explaining  her  con- 
viction that  Captain  Wilkinson,  though  she  had  noticed  no  marks  of  blood 
on  his  dress,  was  either  killed  or  grievously  wounded.  So  fully  impressed 
was  she  with  the  reality  of  the  apparition  that  from  that  time  forward  she 
refused  all  invitations.  A  young  friend  urged  her  soon  afterwards  to  go 
with  her  to  a  fashionable  concert,  but  she  positively  declined,  declaring  that 
uncertain  as  she  was  whether  she  was  not  already  a  widow,  she  would  never 
enter  a  place  of  amusement  until  she  had  letters  from  her  husband  (if  indeed 
he  still  lived)  of  later  date  than  the  14th  of  November. 

It  was  on  a  Tuesday  in  the  month  of  December,  1867,  that  the  telegram 
relating  the  actual  fate  of  Captain  Wilkinson  was  published  in  London. 
It  was  to  the  effect  that  he  was  killed  before  Lucknow,  on  the  16th  of 
November.  This  news,  given  in  the  morning  paper,  attracted  the  attention 
of  a  Mr.  Williams,  a  London  solicitor,  who  had  charge  of  Captain  Wilkinson's 
affairs.  When  at  a  later  period  this  gentleman  met  the  widow,  she  informed 
him  that  she  had  been  quite  prepared  for  the  melancholy  news,  but  that  she 
felt  sure  that  her  husband  could  not  have  been  killed  on  the  16th  of  November, 
inasmuch  as  it  was  during  the  night  between  the  14th  and  16th  that  he 
appeared  to  herself. 

The  oertificate  from  the  War  Office,  however,  which  it  became  the  duty 
of  Mr.  Williams  to  obtain,  confirmed  the  date  given  in  the  telegram.  It 
ran  as  follows :— "  War  Office,  SOth  January,  1868.  These  are  to  certify, 
that  it  appears  by  the  records  in  this  Office,  that  Captain  Wilkinson,  of  the 
6th  Dragoons,  was  killed  in  action  on  the  16th  of  November,  1867." 

Bo  matters  rested,  until  in  the  month  of  March,  1868,  the  family  of 
Captain  Wilkinson  received  from  a  captain  of  the  mUitary  train,  a  letter 
dated  near  Lucknow,  on  the  19th  of  December,  1867.  This  letter  informed 
them  that  Captain  Wilkinson  had  been  killed  before  Lucknow,  while  gallantly 
leading  his  squadron  j  not  on  the  16th  of  November,  ss  reported  in  Sir  Colin 
CampbelFs  despatches,  but  on  the  14th,  in  the  afternoon.  His  friend  was 
riding  close  by  his  side  at  the  time  when  he  saw  him  fUl.    He  was  ftrnok 
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by  a  £rtgiii0Dl  of  sball  on  the  .breast,  and  never  spoke  after  he  was  hit. 
Ha  was  hnried  at  Dilkooshai  and  on  a  wooden  oross  ereoted  at  the  head  of 
his  grare  ace  oat  the  initals  G.  W.,  and  the  date  of  his  death;  on  the  lith 
aoTBsnib&ff  1857* 

The  third  nanatiye  is  rehited  in  a  snooinot  manner  by  Dr.  Mayo  in  his 
work  on  "popular  snperstitions ;"  and  he  aooompanies  it  with  the  following 
▼oooher :  "  I  haye  had  opportunities  of  enqoiring  of  two  near  relations  of 
Geoeral  Wjnyard  upon  what  evidence  this  story  rests.  They  told  me  that  they 
had  each  heard  it  from  his  own  month.  More  recently  a  gentleman  whose 
aocnracy  of  information  exceeds  that  of  most  people,  told  me  that  he  had  heard 
the  late  Sir  John  Sherbroke,  the  other  party  in  the  ghost  story,  tell  it  mnoh 
in  the  same  way  at  a  dinner  table."  The  story  is  as  follows :  In  the  year 
1785,  Sir  John  Sherbroke  and  Gtoeral  Qeorge  Wynyard,  then  yonng  men, 
were  officers,  the  former  Oaptain,  the  latter  Lieatenant,  in  the  same  regiment, 
namely,  the  33rd,  at  the  time  oommanded  by  Lientenant-Golonel  Fiske,  and 
stationed  at  Sidney,  in  the  island  of  Gape  Breton,  cff.  Nova  Sootia.  On  the 
15th  of  October  of  that  year,  between  8  and  9  o'clock  p.m.,  these  two  officers 
wen  seated  before  the  fire  at  coffee,  in  Wynyard*s  parlour.  It  was  a  room  in 
the  new  barracks  which  had  been  erected  in  the  preceding  summer,  and  had 
two  doors,  the  one  opening  on  an  outer  passage,  the  other  into  Wynyard's 
bedroom,  from  whioh  bedroom  there  was  no  exit  except  by  returning  through 
the  parlour. 

Sherbroke,  happening  to  look  up,  saw  beside  the  door  which  opened  on  the 
passage^  the  figure  of  a  tall  youth,  apparently  about  twenty  years  of  age,  but 
pale  and  much  emaciated.  Astonished  at  the  presence  of  a  stranger,  Sherbroke 
called  the  attention  of  his  brother  officer  sitting  near  him  to  the  visitor.  "  I 
have  heard,"  he  said,  in  afterwards  relating  the  incident,  "  of  a  man  being  as 
pale  as  death ;  but  I  never  saw  a  living  face  assume  the  appearance  of  a  corpse 
except  Wynyard's  at  that  moment."  Both  remained  silently  gazing  on  the 
figure  as  it  passed  slowly  through  the  room  and  entered  the  bedchamber,  cast- 
ing on  young  Wynyard  as  it  passed  a  look,  as  his  friend  thought,  of  melancholy 
affection.  The  oppression  of  his  presence  was  no  sooner  removed  than 
Wynyard,  grasping  his  friend's  arm,  exclaimed  in  scarcely  articulate  tones, 
"Great  God!  my  brother!" 

"  Your  brother!  what  can  you  mean  ?  "  replied  Sherbroke,  there  must  be 
■ome  deception  in  this."  Ind  with  these  words  he  instantly  proceeded  into 
the  bedroom,  followed  by  Wynyard.  But  no  one  was  to  be  seen  thsre.  They 
searched  in  every  part,  and  oonvinoed  themselves  that  it  was  entirely  un- 
tenanted. A  brother  officer.  Lieutenant  Gore,  coming  in  soon  after  joinod 
in  the  aearoh,  but  equally  without  avail.  Wynyard  persisted  in 
deolaring    that    be  had  seen    his    brother^s    spirit;    but    for   a    time 
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Sherbroke  molined  to  the  belief  that  they  might  have  been  deluded  in  some 
way  or  other,  poasibly  by  the  trick  of  some  brother  officer.  NeverthelesSi  at 
the  suggestion  of  Lieutenant  Gore,  the  next  day  Captain  Sherbroke  made  a 
memorandum  of  the  date,  and  all  waited  with  the  greatest  anxiety  for  letters 
from  England. 

This  anxiety  at  last  beoame  so  apparent  on  Wynyard's  part  that  his 
brother  officers,  in  spite  of  his  resolation  to  the  contraxy,  finally  won  from  him 
the  oonfession  of  what  he  had  seen.  The  story  was  soon  noised  about,  and 
produced  great  excitement  throughout  the  regiment.  When  the  expected 
vessel  with  letters  arrived  there  were  none  for  Wynyard,  but  one  for  Sherbroke. 
As  soon  as  that  officer  had  opened  it,  he  beckoned  Wynyard  from  the  room. 
Expectation  was  at  its  climax,  especially  as  the  two  friends  remained  closeted 
for  an  hour.  On  Sherbroke's  return  the  mystery  was  solved.  It  was  a  letter 
from  a  brother  officer,  begging  Sherbroke  to  break  to  his  friend  Wynyard  the 
news  of  the  death  of  his  favourite  brother  John,  who  had  expired  on  the  15th 
of  October,  and  at  the  same  hour  at  which  the  friends  saw  the  apparition  in 
the  block  house. 

It  remains  to  be  stated  that  some  years  afterwards.  Sir  John  Sherbroke, 
who  had  never  seen  John  Wynyard  alive,  and  who  had  then  returned  to 
England,  was  walking  in  London  when  on  the  opposite  side  of  the  street  he  saw 
a  gentleman  whom  he  instantantly  recognized  as  the  counterpart  of  the 
mysterious  visitor.  Grossing  over  he  accosted  him,  apologising  for  his  in- 
trusion, and  learnt  that  he  was  a  brother  of  the  Wynyard  whose  apparition  he 
had  seen. 

I  have  finished  ;  and  now  what  will  your  verdict  be  P  will  it  be  couched 
in  the  words  of  our  g^reat  dramatist : 

"  Why,  worthy  Thane, 

Ton  do  unbend  your  noble  strength  to  think 

So  brainsickly  of  things  P" 

Or  will  it  rather  be  the  echo  of  the  Prince  of  Denmark's  immortal  world : 

"  There  are  more  things  in  Heaven  and  Earth,  Horatio, 
Then  are  dreamt  of  in  our  philosophy  P" 
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ON  THE  SOXJBOES  OP  POWER  IN  NATURE. 


Tbm  following  Ffe^per  was  read  at  a  meeting  of  the  Physioal  Seotion  bj  T,  0, 

Haikdiho,  Es(^.  : — 
It  is  often  advantageoos  for  those  engaged  in  oontinnoos  and  ardaons  stadj 
to  paun  in  their  progress,  and  snrvey  the  ground  they  have  left  behind. 
Many  cUffionlties  of  an  earlier  day,  only  half  overoome  at  the  time,  are 
completely  explained  in  the  light  of  later  knowledge ;  many  results  which 
appeared  isolated  and  singalar  when  first  obtained,  acqaire  a  new  and  more 
genond  sig^nificanoe  when  oonneoted  by  saooeeding  disoovery.  The  old 
knowledge  gains  in  symmetry  and  in  exactness  by  retrospection,  and  the 
aoqaisition  of  that  which  is  to  come  is  thereby  made  easier  and  more  sure. 

I  have  ohosen,  therefore,  to  submit  to  your  notice  this  evening,  a  paper, 
which,  in  spite  of  the  fact  that  it  contains  litde  which  is  not  in  some  form 
or  other  familiar  to  yon,  will,  I  trust,  be  found  neither  uninteresting  nor 
unprofitable.  I  propose  to  give  some  additional  definiteness  to  your  knowledge 
of  the  principle  of  the  Conservation  of  Energy,  by  an  enumeration,  with 
bat  slight  attempt  at  special  explanation,  of  the  various  reservoirs  of  energy 
in  the  universe  on  which  we  are  able  to  draw ;  the  ultimate  sources,  so  far  as 
we  can  trace  them,  of  the  powers  which  we  see  in  action  around  us,  and 
which  we  are  able  to  modify  to  a  limited  extent,  and  so  to  apply  them  to  our 
pnrposes  in  the  arts. 

Let  me  recall  to  your  minds,  at  the  outset,  a  few  definitions.  Snergy  is 
the  power  of  doing  work,  or  of  overcoming  resistance  of  any  kind.  When 
an  arrangement  of  bodies  is  able  to  raise  a  weight,  it  is  said  to  possess  energy, 
and  the  amount  of  its  energy  is  measured  by  the  result  of  multiplying  the 
weight  it  can  raise  by  the  height  to  which  it  can  raise  it.  A  body  in 
motion,  if  suddenly  connected  with  a  hanging  weight,  is  able  to  raise  the 
latter  through  'a  certain  distance  in  virtue  of  its  motion ;  which  motion  is 
gradually  lost  as  the  weight  rises,  and  the  body  is  at  length  brought  to  rest. 
In  virtue  of  its  motion,  therefore,  a  moving  body  possesses  energy,  and  this 
f^nn  of  energy  is  oalled  hiiietie.  A  body  acted  on  by  a  force,  which  it  is 
prevented  from  yielding  to,  has  the  power  of  doing  work  by  making  its  way  to- 
wards the  point  to  which  the  force  tends  as  soon  as  the  obstruction  is  removed ; 
it  is  said  to  possess  energy  of  position,  or  potenUdl  energy,  I  propose  for  the 
present  to  allude  to  the  first  form  of  energy  as  power  due  to  motion,  and  to 
the  seoond,  as  potcer  due  to  discontent ;  if  I  may  be  allowed  to  speak  of  a 
body  which  tends  to  change  its  position  under  the  action  of  force  as  dis- 
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oontented  with  its  place,  and    desirous  of  changing  it  bj  moving  in  the 
direction  of  the  force. 

In  one  or  the  other  of  these  two  forms  the  whole  of  the  e/DBrgj  of  the 
nniyerse  existSi  and  the  principle  of  the  Conservation  of  Energy  asserts  that 
whenever  power  dae  to  motion  vanishes,  an  exactly  equal  amount  of  power 
dae  to  discontent  is  prodaoed  somewhere  else ;  and  vice  versa,  if  power  dae 
to  discontent  is  need  np,  an  equivalent  amount  of  power  dae  to  motion 
is  produced.  In  other  words,  a  body  once  in  motion  can  only  be  stopped  by 
its  getting  itself  or^  some  other  body  into  a  position  in  which  they  are  not 
content  to  remain,  as  when  a  ball  thrown  up  into  the  air  gradually  loses  its 
velocity  as  it  gets  further  and  further  from  the  poBition  of  rest  on  the  ground ; 
and  on  the  other  hand,  if  a  body  is  released  from  a  position  of  discontent, 
its  continual  tendency  towards  its  position  of  rest  causes  its  rate  of  motion 
to  increase  continually,  so  that  it  acquires  an  energy  of  motion  which  theory 
and  experiment  show  exactly  to  balance  the  energy  of  discontent  lost  by  its 
approach  to  the  position  it  desires. 

As  therefore  our  only  power  of  producing  motion  lies  either  in 
harnessing  as  it  were  the  thing  we  want  moved  to  a  body  already  in  motion, 
or  to  a  body  which,  though  not  in  motion,  is  in  a  state  of  discontent  from 
which  we  can  liberate  it ;  it  will  not  be  uninteresting  to  review  the  various 
forms  of  motion  aLd  tendency  to  motion  with  which  we  are  acquainted  in 
nature,  fuid  to  enquire,  with  respect  to  each  of  them,  whether  there  is  an 
available  supply  of  bodies  endued  with  energy  of  motion  or  of  discontent 
on  which  we  may  draw  as  the  motive  powers  for  our  machines.  In  this 
enquiry  it  will  be  convenient  to  treat  separately  those  forces  and  motions 
which  affect  the  whole  visible  mass  of  bodies,  such  as  gravity,  or  velocity  of 
actual  flight  through  the  air,  and  those  which  afieot  only  the  invisible 
molecules  of  a  mass,  and  are  therefore  imperceptible  direiotly,  only  betraying 
themselves  in  the  phenomena  of  heat,  electricity,  and  the  like.  The  former 
are  distinguished  by  the  name  of  IfoZar,  the  latter  by  that  of  Molecularf  forces 
and  velocities. 

In  all  oases  of  molar  motion  which  occur  around  us,  gravity  plays 
some  part.  It  does  not  however  follow  that  the  source  of  the  energy 
manifested  is  in  the  earth.  One  of  the  chief  modes  of  utilising  power  due 
to  molar  motion,  is  that  of  forcing  the  motion  of  the  wind  to  turn  a  wind- 
mill. The  amount  of  energy  existing  at  any  one  time  in  air  in  motion  is  not 
extremely  great,  and  is  being  perpetually  wasted,  but  fresh  air  is  continually 
being  set  in  motion.  The  heat  of  the  sun  warms  and  rarefies  the  air  in  a 
particular  place,  in  consequence  of  which  aolion  the  warmed  air  rises,  and 
cold  air,  rushing  in  along  tho  earth's  surface  to  take  its  place,  forms  what 
we  call  wind.    Although  one  cause  of  wind  is  the  earth's  attraction^  which 
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duues  a  heavy  fluid  to  sink  beneath  a  lighteri  yet  gravity  is  not  the  Bonrco 
of  the  energy  here  developed.  To  see  this  clearly,  we  have  only  to  remember 
thai  thongh  the  air,  like  everything  else  at  the  earth's  snrface,  is  in  a 
position  of  discontent,  wishing  to  fall  to  the  centre  of  the  earth  if  possible, 
yet  that  after  ages  of  blowing,  the  air  is  in  precisely  the  same  position  as  it 
was  when  the  earth  first  solidified ;  it  has  not,  as  a  mass,  fallen  any  nearer  to 
the  centre  of  the  earth ;  that  is,  it  has  lost  none  of  its  energy  of  discontent 
doe  to  its  position  with  regard  to  gravity.  The  whole  of  the  energy  which 
has  been  put  into  the  winds,  and  taken  ont  of  them  again,  since  the  creation 
of  the  world,  has  come  from  the  heat  of  the  snn.  80  long  therefore  as  the 
8on  lasts,  the  winds  will  be  available  sources  of  mechanical  power. 

Very  similar  is  the  origin  of  the  energy  of  moving  water.    The  sun's 

heat  raises  water  vapour  into  the  air,  and  this,  when  it  cools  and  condenses 

back  into  water,  falls  on  the  earth.    So  much  of  it  as  falls  on  high  ground 

finds  itself   in  a  position  of  discontent,  and  its  resulting  energy  changes 

itself  on  its  course  down  to  the  sea  into  energy  of  motion.    This,  we  are 

able  to  utilise  in  water-mills.     Here  again,  the  source  of    the   available 

energy  is  the  sun's  heat,  not  the  earth's  attraction,  for  the  water  is  no  nearer 

the  earth's  centre  now  than  it  was  ages  ago.    The  power  of  moving  water 

in  streams,  therefore,  will  last  while  there  remain  differences  of  level  in  the 

earth's  surface  and  heat  in  the  sun. 

It  has  been  proposed  to  fill  tanks  by  the  shore  at  high- water  out  of 
which  when  the  tide  falls  the  water  may  be  allowed  to  run,  and  obliged  to 
tarn  machinery  in  its  course.  A  water-mill  thus  constructed  differs  entirely 
in  the  sooioe  of  its  energy  from  one  built  on  a  running  stream.  The  tides  are 
caused,  as  we  know,  by  the  attraction  of  the  moon,  but  the  sea  is  no  nearer 
to  the  mooD,  now  that  the  tides  have  been  doing  work  on  the  earth  for 
ages,  cutting  down  cliffs,  ploughing  up  the  shores,  and  grinding  down  rocks, 
than  it  was  when  the  waters  were  first  gathered  together  into  one  place. 
I  hope  to  be  able  to  shew  dearly  that  the  source  of  the  energy  thus 
expended,  and  utilisable  in  such  a  mill  as  I  mentioned  last,  is  the  energy 
which  the  earth  posBesses  in  virtue  of  its  rotation  round  its  own  axis ;  and 
that  if  we  raise  a  weight  with  such  a  tidal  mill,  we  do  so  in  a  manner  in 
its  ultimate  results  veiy  similar  to  winding  tke  rope  which  carries  the  weight 
about  the  earth's  axis,  and  making  the  earth's  twenty -four  hours  rotation 
wind  the  weight  up,  slackening  its  speed  slightly  thereby.  To  examine  this 
statement,  remember  that  the  tides  aro  due  to  the  fact  that  the  moon  is  not 
always  vertical  at  the  same  point  of  the  earth's  surface.  Both  the  earth 
and  the  moon  are  in  motion,  but  the  motion  of  ono  relatively  to  the  other 
will  be  very  little  altered,  if  we  suppose  the  moon  to  be  at  rest,  and  the 
of  rotation  to  be  confined  to  the  earth.    The  moon  would  then  raise 
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a  tide  immediately  under  itself,  and  if  the  earth  'vrere  able  to  rotate  freely, 
and  withont  friction,  in  its  jacket  of  water,  the  hump  of  water  wonld  always 
remain  under  the  moon,  and  as  part  after  part  of  the  earth  was  carried 
through  the  hump,  each  wonld  experience  high  tide.  The  water  wonld 
remain  undisturbed,  and  the  protuberance  would  always  keep  the  same  form. 
Now  suppose  the  protuberance  suddenly  solidified  and  rigidly  fastened  to 
the  earth.  As  the  earth's  rotation  pulled  it  away  from  under  the  moon,  it 
would  form  as  it  were  a  handle  on  which  the  moon's  attraction  would  have  a 
purchase  so  as  to  slacken  the  earth's  rate  of  revolution.  If  the  protuberance 
remained  unchanged,  when  it  began  to  approach  the  moon  on  the  other  side, 
the  same  action  of  the  moon  would  quicken  the  earth's  revolution,  acd  so 
no  permanent  effect  would  be  produced,  the  action  in  one  way  exactly 
balancing  that  in  the  other.  Now  everything  which  tends  to  hinder  the  free 
turning  of  the  earth  in  its  water- jacket,  produces  an  effect  similar  in  kind  to 
the  solidification  above  mentioned ;  for  such  hindering  causes  the  water  to 
adhere  to  the  earth,  and  to  be  carried  along  with  it  somewhat  as  if  solidly 
adhering  to  it.  This  is  the  effect  of  friction  between  the  earth  and  the  sea, 
and  this  effect  would  be  also  assisted  by  the  storing  up  of  high-tide  water 
in  tanks.  But  there  is  this  difference  between  the  cases  of  solidification 
and  mere  hindering  of  free  fluid  motion ;  in  the  first  case  the  handle  remains 
in  its  place,  and  the  retardation  is  compensated  as  it  returns  to  the  moon  ; 
in  the  second,  the  water  which  is  carried  with  the  earth,  whether  by  friction 
or  by  tanking,  is  uniformly  distributed  soon  after  high-water  time,  and 
thus  the  handle  is  destroyed  before  the  compensation  action  can  begin.  The 
effect  of  the  moon's  action  then  on  all  water  which  accompanies  the  earth  in 
its  rotation,  is  to  retard  that  rotation,  and  to  retard  it  more  aa  the  amount 
of  accompanying  water  is  greater.  The  source  therefore  of  all  energy 
derived  from  the  tides,  as  energy  can  only  be  got  out  of  them  by 
preventing  the  rising  or  retarding  the  falling  of  the  water,  is  the  energy  of 
motion  of  the  earth's  rotation.  Bo  long  as  the  earth  is  able  to  oany 
water  away  from  under  the  moon,  this  source  of  energy  will  be  available, 
that  is  to  say  so  long  as  the  earth's  rotation  is  accomplished  in  less  time 
than  the  moon's  revolution  round  the  earth,  or  so  long  as  a  lunar  month 
is  longer  than  a  day.  The  lunar  month  is  shortening,  and  the  day  is 
lengthening  from  this  cause,  but  the  change  is  almost  imperceptible,  except 
to  the  most  delicate  astronomical  methods. 

Weights  when  used  as  motive  powers  are  merely  reservoirs  of  the  energy 
imparted  to  them  in  winding  up.  They  are  raised  and  placed  in  a  position  of 
greater  discontent  than  before,  but  the  source  of  the  energy  they  exhibit  10 
the  muflonlar  action  of  the  person  who  raised  them. 
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PaBODg  to  molecalor  forces,  we  may  notice  in  passing  that  the  purely 
mechanical  force  of  elasticity  is  in  tbe  same  Cv  ndition  as  a  weight  when  nsed 
as  a  motor ;  there  does  not  exist  a  stock  of  elastic  bodies  in  a  state  of  con- 
Bfcnint,  and  if  we  wish  to  nse  a  spring  to  diive  a  piece  of  machinery,  we  mnst 
impart  to  it  in  the  act  of  winding  np  all  the  energy  which  we  mean  it  to 
expend. 

It  18  to  energy  of  discontent  under  the  action  of  chemical  forces  that  we 
have  to  look  for  oor  main  reseryoir  of  power.  There  is  certainly  only  one 
pair  of  elementary  substances  which  have  a  strong  tendency  to  combine  with 
each  other,  and  yet  exist  in  any  quantity  nncombined,  yiz. :  the  carbon  in 
coal  and  the  oxygen  of  the  air.  If  it  seems  strange  that  we  should  be  able  to 
inaiflt  that  these  are  the  only  two^  we  need  only  remember  how  wonderful  it  is 
that  there  should  be  any  at  all.  In  all  the  long  course  of  changes  which  the 
earth  has  undergone,  being,  as  we  believe,  originally  formed  out  of 
matter  of  Taponrous  consistence  at  an  intensely  high  temperature,  the  really 
astnniwhing  thing  would  be  that  any  substances  with  a  tendency  to  oombinei 
ooold  haye  remained  isolated.  It  would  indeed  be  impossible  :  and  we  are 
obliged  to  allow  that  when  the  earth  first  cooled,  the  whole  of  the  elements 
which  were  desirous  of  combining,  at  once,  entered  into  combination.  The 
whole  of  the  energy  of  chemical  discontent  which  they  originally  possessed 
was  giTen  08.  as  heat,  and  no  store  remained  of  uncombined  substances  such 
as  carbon  which  might  in  virtue  of  their  unsatisfied  tendencies  be  used  as  fuel 
by  being;  combined  with  oxygen  at  our  pleasure. 

The  explanation  of  our  confidence  that  no  other  substance  besides  coal 
exists  in  large  quantity  in  a  state  of  chemical  discontent,  lies  in  the  extraordin- 
ary nature  of  the  process  by  which  carbon,  notwithstanding  its  intense  aflSnity 
for  oxygen,  has  been  actually  separated  from  that  substance  and  reduced  to 
the  state  of  discontent  in  which  we  find  it  in  coal.  The  carbon  of  coal  is  not 
a  store  of  combinable  matter  which  has  escaped  combination  ever  since  the 
ereatioii,  but  it  is  the  result  of  the  sun's  action  through  vegetable  organisms 
on  the  carbonio  add  whioh  was  formed  by  the  first  combination  of  the  carbon 
with  oxygen.  Carbon  is  burnt,  and  this  gas  forms.  The  constituents  of  the 
gas  have  little  further  energy  of  discontent,  but  the  power  of  the  sunlight 
acting  on  plants  exposed  to  the  gas  is  able  to  separate  the  carbon  and  oxygen 
more  or  less ;  out  of  the  former  much  of  the  tissues  of  the  plant  is  built,  and 
the  latter  is  set  free  into  the  atmosphere.  The  energy,  therefore,  which  we 
torn  to  account  in  burning  coal,  is  not  derived  from  chemical  affinity,  any 
more  than  the  energy  derived  from  a  spring  is  doe  to  elasticity ;  the  coal  after 
bnming  is  not  more  thoroughly  combined  with  oxygen  than  it  had  been  before 
the  sun  set  it  free,  again  to  go  through  the  process  of  oombination 
cither,  ai  mder  ordinaiy  oiroiuiurti«noe0»  in  the  alow  decay  of  the  plant  in  the 
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tfTibstance  of  which  it  is  stored  np,  or  when  the  plant  has  been  hj  extraordinary 
circnmBtances  prevented  from  decay,  as  in  the  coalfields,  by  the  acfcnal 
oombnstion  of  the  fuel  thus  formed.  As  no  such  process  as  that  which  is 
carried  on  by  yegetation  is  known  to  operate  on  a  large  scale  with  respect  to 
any  other  element  we  are  jnstified  in  asserting  that  no  store  of  any  other 
nncombined  substance  will  ever  be  found  to  take  the  place  of  coal. 

This  process  of  reversing  the  chemical  combination  of  carbon  which  goes 
on  in  plants  is  not  a  source  of  energy  in  the  one  case  of  plant-preservation 
in  the  shape  of  coal  alone.  Vegetables  are  the  food  of  animals,  and  the 
burning  up  of  their  acquired  stores  of  carbon  is  the  source  of  the  energy 
which  animals  manifest  just  as  much  as  of  that  which  appears  in  the  steam 
engine.  All  animal  energy  is  therefore  derived  from  the  sun's  heat,  precisely 
as  the  energy  we  use  in  coal  is  derived  from  that  universal  source.    . 

The  forces  concerned  in  electrical  phenomena^  with  which  I  shall  close 
this  somewhat  scanty  recital,  afford  us  no  available  sources  of  energj^,  so  far 
as  we  yet  know.  We  have,  of  course,  terrific  manifestations  of  power  in 
thunderstorms,  but  even  if  we  had  the  means  of  turning  the  energy  generated 
in  them  to  practical  use,  the  supply  would  be  too  small  to  be  of  lasting  value. 
As  to  electricity  artificially  generated,  we  know  of  but  two  means  of  its  pro- 
duction ;  the  one  by  applying  mechanical  force  to  the  turning  of  an  electrical 
machine ;  the  other  by  using  the  energy  of  discontent  of  an  uncombined  sub- 
stance which  has  strong  tendencies  to  enter  into  chemical  combination  with 
some  other,  as  in  the  galvanic  battery.  In  the  first  case,  the  energy  of  the 
electridcy  produced  is  only  equal  to  the  energy  expended  in  turning  the 
machine,  and  we  gain  nothing  by  adopting  this  course  rather  than  directly 
applying  the  turning  power  to  the  object  we  hare  in  view  instead  of  making 
it  turn  the  machine ;  in  the  second  case  we  require  a  stock  of  uncombined 
material,  which  as  we  have  seen  we  can  only  hope  to  find  in  coal.  In  order  to 
work  a  battery,  we  require  an  uncombined  metal  of  strong  chemical  affinities : 
but  all  metals  of  strong  chemical  affinities  have  already  satisfied  them,  and 
there  is  no  recuperative  process,  as  in  the  case  of  carbon,  continually  setting 
them  free  for  us.  The  consequence  is  that  to  provide  the  food  for  our  batteries 
we  have  to  expend  at  least  an  amount  of  energy  equivalent  to  that  which  we 
hope  to  obtain  from  them.  Zinc,  for  instancci  with  which  most  batteries  are 
fed,  exists  in  nature  in  a  state  in  which  its  chemical  affinity  is  nearly  as  com- 
pletely exhausted  as  when  it  is  removed  from  the  battery.  It  has  to  be 
smelted  out  of  the  inert  ore  with  an  expenditure  of  carbon  greater  than  that 
which  would  suffice  to  do  the  work  obtained  from  the  zinc  through  electricity. 
If  our  supply  of  coal  fails,  our  power  of  producing  food  for  galTanio 
batteries  fails  with  it. 
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It  appears  therefore  tliat  our  only  sioreB  of  energy  already  laid  up  for  nfl 

axe  tlie  energy  of   motion  of  the  earth's  rotation,  and  the  solar  energy 

bottled  np  in  ooal.    The  former  is  not  partionlarly  available,  as  it  is  obvious 

that  only  a  small  portion  of  the  power  required  in  the  arts  can  be  obtained 

from  tidal  works.    The  supply  of  the  lattor  is  great,  but  limited ;  and  when 

we  remember  the  vast  lengths  of  time  required  for  the  formation  of  ooal, 

it  is  perfectly  olear  that  no  matter  to  what  extent  future  ooal  fields  may 

now  be  in  process  of  formation,  we  are  using  ooal  faster  than  it  is  possible 

for  it  to  be  formed^    The  subject  of  the  exhaustion  of  our  coal  supply  has 

attracted  some  attention  lately,  and  much  wild  assertion  has  been  made  in 

connection  with   it.    The  only  certain  fact  we  can  make  sure  of  is  that  we 

shall  have  in  the  long  run  to  live  on  the  energy  that  comes  to  us  direct  from 

the  sun,  without  trusting  to  the  mineral  stores  which  have  preserved  for 

ua  the  solar  energy  of  the  coal  ages.    How  this  will  be  done,  we  caunot 

even  guess  at  present,  it  appears  to  be  the  great  discovery  of  the  future. 

The  supply  is  sufficient,  for  the  amount  of  solar  energy  we  raise  from  the 

snn  in  a  year  is  much  greater  than  the  amount  of  stored  energy  we  are  at 

present  using.    When  the  time  comes  for  this  discovery,  it  may  well  be  that 

our  present  age,  with  all  its  mechanical  appliances,  will  ,be  looked  on  by 

the  antiquarians  of    the  period  with  the  same  mixture  of   interest  and 

compassion,   with    which  we  regard  the   little  we  know  of   the    life    of 

prehistorio  man.    We  study  the  development  of  the  race  in  the  suocesaive 

periods,  which  we  call  the  stone,  the  bronze,  and  the  iron  ages ;  they  will  add 

a  fourth  and  higher,  but  still  comparatively  barbarous  coal  age,  in  which 

men  were  obliged  to  get  all  the  motive  power  they  could  command  from  their 

deposits  of  coaL 

We  see  yet  another  problem  looming  up  in  the  distance  far  before  us. 
When  the  coal  is  exhausted,  as  it  may  be  in  two  or  three  hundred  years,  we 
may  hope  to  be  sufficiently  advanced  to  use  sunlight  direct  as  a  motor,  but 
when  the  sun  is  exhausted,  which  as  far  as  we  can  see  must  happen,  there 
is  no  known  fountain  whence  radiant  energy  may  be  dispensed.  Utter 
stagnation  and  death  for  the  visible  universe,  is  written  in  the  stars,  so  far 
as  our  science  can  read  their  characters. 
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PREFACE. 


The  Commiiioe  regret  that  ibe  pnblioation  of  thlB  ▼olmne  of  the  Beport 
bM  been  eomewbat  delayed,  mainly  in  oonaqnenoe  of  the  diifionltj  of 
getting  the  written  papen  from  anthorB,  The  present  yolnnie  can 
foaroely  oompare  with  the  last,  either  in  the  matter  of  aixe  or  interest. 
An  nniform  oondition  of  progress  in  anything  is  impossible,  and  we  mnst 
not  be  Borprised  to  find  this  Beport  of  less  interest  than  the  ezoeptionai 
Beport  of  last  Midsammer.  The  seotion  work  has  not  been  very  actively 
csarried  on,  and  we  have  still  to  complain  of  apathy  on  the  part  of 
the  Members  of  the  Society.  It  is  altogether  undesirable  that  snoh  a 
constant  process  of  "whipping  in"  shonld  be  neoessary.  The  demands 
which  the  Society  makes  npon  the  time  of  its  Members  are  few  and  far 
between,  and  it  sorely  onght  not  to  be  necessary  to  constantly  remind 
them  that  their  seotion  will  meet,  or  that  a  General  Meeting  will  take 
plaoe^  on  a  certain  evening.  The  Oommittee  has  to  express  great  regret 
that  at  the  last  General  Meeting  of  the  Society,  only  nine  Members  were 
present  I  in  fatnre,  it  mnst  be  nnderstood  that  all  Members  are  required 
to  be  present  at  the  General  Meetings.  It  is  altogether  nnreasonable 
that  men  whose  time  is  very  much  occnpied,  should  be  requested  to 
prepare  and  read  a  leoture  on  a  certain  subject;,  and  that  the  majority 
off  Members  shonld  be  absent. 

The  plate  at  the  beginning  of  the  report,  was  kindly  drawn  by 
F.  B.  Huua,  Bsq.,  T.L.8.,  F.S.A.,  whom  the  Oommittee  take  the 
oppnrtamtj  of  thanking  for  this  and  other  attentions.  A  desariptioii  of 
the  nhjeofc  is  gifw  ehpewksse. 


The  Ckmimifctoe  offer  their  sinoere  thanks  to  all  beDefaotors  of  the 
Society,  and  especially  to  the  nnmerons  donors,  a  list  of  whom  is  given 
in  the  Report,  to  which  hare  since  been  added  a  collection  of  Boman 
Coins,  presented  by  Majob  Cjkeekb, — and  of  Indian  Coins,  by  C.  B.  Gt. 
OsAWTOitD,  lEsq.,  CM.;  and  a  Fossil  Eohinns,  and  Fragment  of  Fossil 
Wood  from  the  Desert  of  Sahara,  by  0.  F.  Bodwell,  Esq. 

The  Weather  Beport  for  the  years  1878  and  1874  has  been  published, 
and  makes  np  a  complete  decade  of  obserrations.  This  will  now  be 
broken  off,  and  a  new  series  has  been  commenced,  as  the  instruments  haYO 
been  remoTcd  to  a  more  oonyenient  position,  and  the  obsenrations  are 
conducted  on  a  slightly  different  plan. 

Old  Members  of  the  Society  will  be  glad  to  hear  that  it  is  in  a  state 
of  great  prosperity.  The  number  of  members  is  unusually  large;  and, 
though  the  work  of  the  last  half-year  was  not  yery  aotiye,  it  must  be 
remembered  that  it  was  the  Winter  term,  at  which  time  of  year  Natural 
History  is  less  easily  prosecuted.  There  are  certainly  yery  good  materials 
in  the  Society  for  hard  work  next  year,  and  we  hope  that  the  Beport 
of  1876  may  transcend  all  others,  and  contain  full  notices,  and  proofs 
of  sound  sectional  work,  which  are  far  more  valuable  than  any  number 
of  papers  made  up  out  of  old  numbers  and  encyclopedias. 


AGABIOUS  MUSOARIUS.  L.  AND  CRATEEELLUS 

OORNUCOPIOIDES.  FB, 


These  two  plants,  so  capitany  figured  by  Mr.  Hnlme^  are  great  omaments 
to  our  woods  in  auinmii,  the  farmer  for  its  fine  shape  and  brilliant  oolor>  and 
the  latter  for  its  oorions  oomnoopia-like  form.  Aga/ricua  musccbrws  is 
commoDlj  soarlet  on  the  top  and  stndded  with  boff-white  warts,  bnt  at  times 
the  top  may  be  yellow,  blood  red,  brownish,  or  possibly  white,  or  sulphury- 
white.  It  is  also  f onnd  at  times  without  warts,  and  the  yellow  variety  (whioh 
is  British)  has  recently  been  desoribed  on  insufficient  grounds,  in  Hungary,  as 
a  new  speoieB.  Agaricns  muscarius  is  a  narcotic  poison,  whioh,  on  being  eaten, 
produces  a  sort  of  delirious  intoxication  and  it  is  said  even  to  cause  death,  of 
whioh  BOTeral  instances  are  recorded.  Possibly  however,  some  of  the  accounts 
of  the  poisonous  properties  of  this  species  may  be  exaggerated,  though  the 
whole  sub-genus  (Amanita)  to  which  this  plant  belongs,  is,  to  say  the  least  of 
it^  a  Tery  suspicious  one,  and  the  edible  allies  when  eaten  raw  are  nauseous 
to  the  taste,  and  haye  a  tendency  to  constrict  the  throat.  A  near  ally  is 
Agavrieus  rubescens^  always  more  or  less  brown  on  the  top,  and  with  tender 
flesh  and  gills  which  change  to  sienna  red  on  being  touched  or  bruised.  A 
homoBopathio  preparation  for  chilblains  is  made  from  this  fungus  which  may 
be  occasionally  seen  in  Chemists'  shops  in  London. 

CralereUus  convucopioides  belongs  to  a  different  order  of  the  Hymeno- 
myoetes  from  the  last,  and  is  principally  distinguished  by  its  even  (rarely 
▼eined)  hymenium,  (or  fruit-bearing  surface  represented  by  gills  in  Agaricns 
mnsoaritis).  This  character  is  howeyer  by  no  means  constant,  and  it  must  be 
oonfesaed  that  Graterellus  runs  gradually  into  the  Genus  Cantharellus  (whioh 
belongs  to  the  Agaricini),  where  the  hymenium  is  decidedly  yeined.  Yarious 
species  of  both  Graterellus  and  Cantharellus  grace,  our  woods  at  the  fall  of  the 
year,  bnt  CraterelluB  Comucopioides  is  at  once  the  commonest  and  largest. 
In  shape  it  is  like  a  "  Horn  of  Plenty,"  or  an  irregular  black  gray  trumpet, 
and  from  its  intense  dull  color  it  forms  a  strong  contrast  with  the  many 
iyoiy-white  and  brightly  colored  agarics,  so  common  in  woody  places.  Other 
and  len  common  species  of  Cxaterellus  are  white  or  yellow  in  colour.  As  far 
M  we  know  its  quaUtiea  for  the  table  are  unknown. 

W.G.S. 
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RULES. 


1.— That  this  Sodetj  be  called  the  Marlborough  Ck>l]ege 'Natural  History 
Ekmetj. 

Constitution, 

2. — ^That  the  Society  consist  of  Members,  Honorary  Uembera,  and 
Associates. 

Officers. 

3. — ^That  thd  Officers  of  the  Society  consist  of  a  President,  Secretary, 
Librariao,  and  Cnrator,  to  be  elected  from  and  by  Members  of  the  Society. 

Election  of  Oificers, 

4. — That  those  Members  of  the  Committee,  who  are  not  ex-offido 
ITembers,  be  elected  terminally  and  that  the  retiring  Members  be  eligible  for 
re-election. 

6. — That  the  same  rnle  apply  to  the  Librarian. 

6. — ^That  each  candidate  for  election  give  in  his  name  to  the  President, 
any  time  before  the  day  of  election. 

7. — That  all  canyassing  for  votes  by  a  Candidate,  or  by  his  friends  with 
hiB  knowledge,  shall  at  once  disqualify  him  for  any  election  that  term. 

8.— That  any  Member  canvassing  for  votes  for  a  CandidatOj  or  for  a  new 
mle,  forfeit  the  right  to  vote  on  any  occasion  during  that  term. 

9. — ^That  the  election  of  officers  of  the  Society  take  place  near  the  end  of 
the  term,  bnt  that  they  do  not  come  into  office  till  the  beginning  of  the  next 
term. 

10.— That  on  the  occurrence  of  any  election,  each  Member  of  the  Com« 
uifctee  have  doable  the  nnmber  of  votes  of  any  other  Member  of  the  Society. 

11. — That  in  the  event  of  a  vacancy  oocnrring  in  the  Committee  or  any 
other  office  to  which  Members  are  elected  at  the  beginning  of  each  term,  the 
▼aoaaoy  be  filled  np  by  the  Committee. 

12.— That  eight  Honorary  Members  have  the  power  of  debarring  a 
cudidate  for  standing  for  any  office. 

18.— That  the  aifairs  of  the  Society  be  conducted  by  a  Committee,  consist* 
bg  of  the  President,  Seoretazy,  and  three  other  Members  of  the  Society,  to  be 
elected  from  and  by  Members  of  the  Society ;  three  of  whom  shall  form  a 
Qaomm, 
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President, 

14.~That  in  cas3  of  an  eqnalit/'  of  Yotes,  the  Pregident  ahall  hare  a 
double  or  casting  vote. 

15. — That  in  the  absence  of  the  President,  the  Committee  be  empowered 
to  request  anj  Member  of  the  Societj  to  take  the  chair. 

Secretary, 

16. — That  the  daties  of  the  Secretary  be  to  keep  a  list  of  all  the  Members 
of  the  Society,  and  of  all  former  Members  and  Benefactors  who  may  wish  to 
receive  the  Beports  of  the  Society ;  to  snmmon  meetiDgs  (when  neoessaiy)  of 
the  Society ;  to  keep  a  detailed  report  of  the  proceedings,  as  well  as  lists  of 
Members  and  Visitors  present  at  each  meeting,  and  generally  to  act  under 
the  direction  of  the  Committee  in  all  matters  connected  with  the  welfare  of 
the  Society. 

17. — That  in  the  absence  of  the  Secretary  from  any  meeting  of  the 
Society,  minutes  of  the  proceedings  be  taken  by  a  Member  of  the  Committee, 
appointed  by  the  President. 

Librarian, 

18.— That  the  daties  of  the  Librarian  be  to  keep  a  catalogue  of  the 
Library,  with  the  name  of  the  Donois,  and  to  see  that  the  Library  Begnlations 
are  carried  into  effect. 

Gurator, 

19. — ^That  the  Curator  be  responsible  for  the  order  of  the  Mnsenm,  and 
when  necessary  assiot  the  Secretary  in  the  distribution  of  the  Beports  of  the 
Society. 

Library. 

20.-r-That  any  Member  of  the  Society  be  at  liberty  to  consolt  any  of  the 
books  belonging  to  the  Society,  but  that  only  certain  volumes,  to  be  decided 
on  by  the  Committee,  be  allowed  to  be  taken  from  the  room. 

21. — That  if  any  Member  wishes  to  take  a  Yolume  from  the  Museum,  he 
shall  gire  his  name,  and  the  name  of  the  book,  to  the  Librarian,  who  shall 
enter  them  in  the  book  kept  for  the  purpose. 

22. — ^That  every  volume  so  taken  out  be  returned  by  the  end  of  the  term, 
but  that  no  book  be  kept  more  than  one  month. 

23.— That  if  any  volume  be  damaged,  such  damage  shall  be  reported  by 
the  Librarian  to  the  Committee,  who  shall  decide  upon  any  further  proceeding 
in  the  matter. 

Museum, 

24.— That  any  Member  of  the  School,  who  is  not  a  Member  of  the  Society, 
be  allowed  access  to  the  Museum  at  such  times  as  it  is  open  to  Members  of  the 
Society  generally,  provided  Ji©  first  pbtain  leave  from  the  President,  which 
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lea^e  tliall  be  renewed  eyerj  tenxii  but  maj  be  taken  away  at  anj  time,  if  tbe 
priTileges  be  abnied  in  taxj  manner. 

25. — ^That  in  all  cases  the  Mnsenm  be  need  for  the  stndy  of  Katnral 
Hietoij  alone,  and  not  as  an  ordinary  Beading  Boom,  except  on  Sundays. 

Botanical  Garden, 
26. — That  the  Garden  be  nnder  complete  control  of  the  President,  or  of 
■omc  person  appointed  by  the  President. 

27. — ^That  the  Garden  be  open  to  Members  of  the  Society,  at  all  times, 
mod  that  each  Member  be  allowed  to  introduce  one  yisitor. 

28. — That  any  Member  on  application  to  the  President  can  have  the 
ehargeof  a  bed. 

29.^That  no  plants  be  put  in  without  special  leare  from  the  President. 
80. — That  Members  may  keep  any  plants  of  their  own  in  such  places  as 
the  President  shall  appoint,  as  long  as  the  ground  is  not  required. 
81. — ^That  the  Society's  flowers  may  not  be  picked. 
82. — That  Members  may  gather  from  their  own  plants,  but  may  not 
depute  others  to  do  so. 

Menibera, 
88. — ^That  the  election  of  new  Members  rest  entirely  with  the  Committee. 
84. — ^That  erery  Member  pay  a  terminal  subscription  of  2s ,  to  be  paid  at 
the  first  meeting  of  the  Society  in  that  term. 

85. — That  if  a  Member  be  elected  after  the  commencement  of  the  term, 
the  amount  of  his  subscription  for  that  term  shall  be  settled  by  the  committee. 
86.— That  Members  have  the  right  to  be  present,  to  state  their  opinions, 
and  to  Tote  at  all  general  meetings  of  the  Society  s  to  introduce  two  visitors  at 
all  general  meetings  of  the  Society ;  to  have  personal  access  to  the  Museum, 
and  to  introduce  a  visitor  at  such  times,  as  shall  seem  fit  to  the  Committee. 

87. — ^That  Members  be  considered  as  Probationary  Members  for  the  first 
term  after  their  election. 

Honorary  Memhera, 
88. — ^That  Honorary  Members  have  all  the  privileges  of  Members,  except 
the  power  of  introducing  a  Member  of  the  School  to  the  meetings  of  the 
Bodety. 

89. — ^That  Honorary  Members  pay  6s.  a  half-year,  for  which  they  shall  be 
entitled  to  a  copy  of  the  Beport. 

40.— That  Honorary  Members  may  compound  for  all  future  subsoriptioni 
by  the  payment  of  a  sum  of  two  guineas. 

Associates. 
41.— That  Associates  be  confined  to  members  of  the  Ylth  and  Upper  Yth 
Forms ;  that  they  pay  Is.  a  term,  and  be  entitled  to  the  xise  of  the  Mitseum, 
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and  to  attend  the  meetingB  of  the  Society  whenever  they  think  fit^  but  shall 
not  be  entitled  to  Yote  on  anj  questionj  to  introduce  a  visitor,  or  to  take  books 
out  of  the  Mnseam. 

Visitors, 

42. — That  on  snch  occasions  when  the  nnmbor  of  those  who  wish  to  be 
present  as  visitors  at  the  general  meetings  of  the  Society  is  greater  than  the 
number  of  Members  who  attend,  the  Fi'esident  and  Committee  shall  be  em- 
powered to  admit  three  or  more  each,  as  shall  seem  fit. 

Buspention  of  Members, 

43. — That  any  Member  be  liable  to  be  ezdnded  from  the  Society  by  the 
Committee,  if,  in  their  opinion,  he  shall  have  failed  to  show  sufficient  energy 
in  the  working  of  the  Society. 

Beelicns, 

4i. — That  sections  be  formed  for  the  more  accurate  study  of  the  different 
branches  of  Nataal  History,  and  that  the  heads  of  these  sections  be  chosen  by 
the  committee  half-yearly  from  Members  of  the  Society. 

45. — That  these  sections  shall  hold  meetings  as  often  as  shall  seem  fit  to 
the  Heads  of  the  several  sections,  at  which  any  Members  of  the  school,  with 
the  sanction  of  the  Head  of  that  section,  may  attend. 

Meetings, 

46. — ^That  ordinary  meetings  of  the  Society  be  held  once  a  fortnight,  but 
that  the  Secretary  be  empowered  to  call  extraordinary  meetings  when 
necessary. 

New  Rules, 

47. — That  any  Member  of  the  Society  have  power  to  propose  any  new  rule 
or  any  alteration  in  an  old  one,  provided  the  motion  be  seconded  by  another 
Member 


18 


MICHAELMAS  TERM,  1875. 


GENEBAL  MEETING,  SKPraMBBR  22nd,  1875. 


The  following  arrangements,  sabjeot  to  alterations,  were  made  :— 

Bota/ndeal  50«<((m.— Meetings  on  Sept.  28tb,  Oot.  12th,  26tli,  Nor. 

9Ui,  23rd,  Deo.  7th. 
Physieal  BscHon. — Meetings  on  Oot.  lst|  Nor.  6th,  Deo.  8rd. 
Ornithological  5#e^um.— Meetings   on  Oot.  6th,   20th,  Not.  8rd, 

17th,  Deo.  Ist. 
Qmural  Mettinga.^Oot.  6th,  Nov.  16th, 
W.  S.  Robinson  and  C.  B.  Blaokett-Ord  were  eleoted  on  the  Committee,  and  J. 
B.  Kite  was  eleoted  Treasurer.    E.  Armitage  was  appointed  Seoretaxy. 


GENEBAL  MEETING,  Ogtobeb  8th,  1875. 


This  meeting  was  deferred  in  the  hopes  of  seonring  the  aid  of  Mr.  W.  G. 
Smith,  the  eminent  I*angologist,  bat  his  engagements  were  too  nnmerons  to 
allow  of  his  being  present.  The  Bey.  A.  Q.  Bleeok  kindlj  nndertook  to 
snperintend  the  arrangements.  The  season  was  not  so  propitious  as  had  been 
hoped  for  the  oolleotion  of  Fongi,  bat  by  the  exertions  of  Mrs.  and  the  Misses 
GwiUim,  the  Misses  Preston,  and  Mrs.  and  Mr.  Featherstone,  a  very  large 
nnmber  of  species  was  oolleoted,  whioh  were  very  prettily  arranged  in  the 
Bxadleian.  Most  of  the  speoies  exhibited  last  year  were  also  exhibited  on  the 
present  oooasion,  thoagh  one  or  two  notable  exceptions  were  lamented.  A 
few  additional  speoies  were  seonred,  and  thus  the  exhibition  was  nearly  as 
extensive  as  that  of  last  year. 

The  Bit.  A.  G.  Blikck  gave  the  following  leotnre  in  conneotion  with  the 
exhibition,  illnstrated  by  Mr.  Worthington  Smith's  two  plates  of  Poisonons  and 
Bsoolent  Fnngi  :— 

« Yonr  attention  is  invited  this  evening  to  a  branch  of  Natoral  History 
that  has  only  of  very  late  years  become  an  object  of  any  general  stndy,  and 
that  even  now  cannot  be  said  to  nnmber  in  its  porsoit  a  very  large  array  of 
expositors  or  experts,  thoagh  from  the  interest  whioh  any  little  acquaintance 
therewith  at  once  excites  in  those  who  approach  it,  the  nnmber  of  students  in 
this  brwDob  of  knowledge  is^deoidedly  on  the  increase. 
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In  the  limits  of  snoh  an  address  as  I  can  only  Tentnre  to  make  to  jon 
this  eyening,  I  oannot  attempt  to  enter  into  anything  like  a  soientifio  exposi- 
tion— ^indeed  it  wonld  serve  but  little  pnrpose  if  I  did :  it  wonld  merely  resalt 
in  being  a  dry  teohnioal  statement  and  yon  wonld  praotioally  know  as  mnoh 
or  as  little  of  it  as  yon  did  before.  For  belieye  me,  there  is  no  royal  road  to 
the  knowledge  of  Fnngi :  it  is  only  by  the  most  patient  and  painstaking 
personal  researoh  that  they  oan  be  known  at  all.  I  may  perhaps,  however, 
be  permitted  to  make  mention  of  a  few  teohnioal  terms  in  oonneotion  with 
Fnngi  in  desoribing  and  distinguishing  them,  for  the  benefit  of  those  who 
may  not  have  approached  as  yet  even  the  mere  mdiments  of  the  study. 

Hnshrooms,  though  plants,  have  no  root ;  bnt  a  number  of  feeble,  en- 
tangled, oottony-looking  threads  are  found  at  the  base  of  each  fungus,  and  are 
called  the  mycelvum  or  spawn.  These  develope  a  little  protuberance,  which 
enlarges  and  ruptures,  and  the  young  mushroom  may  be  seen  within  a 
surrounding  membrane,  called  the  volva  or  wrapper.  From  this  mycelium, 
then,  there  proceeds  the  stipe  or  stem  of  the  mushroom  surrounded  by  the 
remains  of  the  volva  or  wrapper.  The  stem  is  surmounted  by  a  pileus  or  cap, 
bearing  lamellcB  or  gills  on  its  under  surface,  which  have  been  exposed  by 
the  disappearanoe  of  the  i%ituiwn  or  veil,  leaving  traces  thereof  (often  very 
visible)  in  the  form  of  a  ring  surrounding  the  stem.  The  gills  are  covered 
with  the  fructifying  surface,  termed  the  hymmUum,  which  bears  the  spores 
or  reproductive  bodies. 

But  all  fnngi  are  not  gilled ;  in  fact,  the  gill-bearers  form  only  one 
portion  of  the  class,  but  the  above  is  g^ven  for  the  sake  of  the  terms  which 
may  be  made  use  of  in  the  subsequent  part  of  this  lecture. 

I  have  been  often  asked  ''  are  there  no  general  features  by  which  their 
several  individual  qualities  oan  be  known  P  no  test,  for  instance,  by  which 
their  wholesomeness  or  noxiousness  can  be  ascertained  with  some  degree  of 
certainty  or  safety  P  no  indications,  such  as  colour,  or  smell,  or  conformation 
to  give  one  some  intimation  of  the  temper  of  the  creature  P  "  My  answer  is 
invariably,  as  I  have  learned  on  my  part  from  all  fungological  writers,  there 
is  no  general  rule  that  oan  be  laid  down  of  course,  but  you  can  only  really 
decide  this  by  an  intimate  personal  knowledge  of  each  individual  Fungus.  In 
fact  the  only  safe  guide  lies  in  marking  one  by  one  the  specific  distinctions 
between  Fungi,  just  as  you  would  with  plants  in  Botany,  and  in  increasing  the 
number  of  one's  own  acquaintances  among  the  Esculent  gradually,  by  dint 
of  knowledge  and  experience,  even  "  as  a  child  learns  to  distinguish  a  sweet  nut 
from  an  astringent  acorn ;  or  with  wider  experience  will  eat  the  pleasantly 
acid  leaf  of  the  wood  sorrel,  and  reject  the  similar  but  insipid  leaf  of  the  white 
clover.** 

This  admission  I  know  is  enough  to  deter  many  from  making  any 
attempt  to  gain  a  better  knowledge  of  them,  especially  when  they  hear  in  the 
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oeoKt  plaoe  that  there  are  of  ftll  sorts  in  this  oonntrj  alone  abont  some  8|000 
species.     Howerer,   a    yery   large    nnmber    are    rery   "  ken-speokle "   and 
eaailj  recognised  after  a  little  acquaintance,  and  if  I  limit  my  attempt  at 
introducing  to  yoor  notice  this  evening  the  few  specimens  which  are  figured 
on  these  two  sheets  of  Mr.  Worthington  Smith's  Edible  and  Poisonous  Fungi, 
I  hope  I  shall  have  done  sufficient  to  make  the  collection  gfathered  here  this 
eyening  attractive  and  familiar  enough  to  you  to  serve  an  interesting  and 
instructive  purpose,  and  to  induce  you  to  inquire  further  for  yourselves  in 
this  singular,  and  may  I  add,  fascinating  study.  At  least  believe  me  when  I  say 
that  such,  notwithstanding  its  formidable  appearance  in  print,  it  turns  out  to 
be  on  actual  acquaintance.    I  think  when  any  one  of  you  has  once  had 
experience  of  one  or  two  days'  foray  among  the  Fungi  in  our  delightful  and 
abounding  forest,  you  will  acknowledge  that  there  really  is  an  unaccountable 
fascination  in  the  actual    pursuit   thereof.    To  turn    then   to  these  sheetSi 
here  are  some  60  specimens  depicted,  and  I  believe  we  may  have  on  the 
tables  some  thirty  individuals  of  them  actually  exhibited.    Let  me  point  out  a 
few  of  them  detailing  their  supposed  qualities  either  good  or  bad.    And 
imprimis  for  the  edible  ones,  and  here  first  among  them  in  spite  of  all  that 
Myoophagists  may  say — ^here  is  the  Mushroom  proper  Agairicus  campestfrii 
too  well  known,  either  in  its  cultivated  or  uncultivated  state  to  need  much 
comment  from  me.    I  can  only  say  that  I  wonder  anyone  possessing  a  horse 
in   his    stable  does    not    make  it    his   study,   and  a  successful   one,    to 
grow  them  on  his  own  premises.    And  here  let  me  add  also  this  word  of 
parenthetioal  remark    to    anyone  who  might  object  that  even  the  common 
Mushroom  is  sometimes  found  unwholesome  and  noxious ;  very  true,  what  the 
proverb  says  was  never  more  correct  of  any  other  article  of  food  than  it  is  of  the 
whole  Mushroom  tribe — "  What  is  one  man's  meat  is  another  man's  poison."    Of 
this  however  you  must  be  the  best  judge  after  personal  experience  yourself, 
if  after  eating  mushrooms  or  fungi  of  any  kind  yon  suffer  colicky  pains  or  other 
signa  of  indigestion,  take  Mr.  Punch's  advice  to  people  about  to  marry,  and  when 
offered  to  partake  of  a  dish  of  these  delicious  comestibles — **  don't" — as  yon 
value  your  own  internal  comfort.  But  don't  measure  your  neighbour's  interior 
economy  by  the  weak  standard  of  your  own ;  he  can  eat  and  enjoy  without 
fear  of  harm  and  with  much  gustO| — and  let  him. — ^Here  again  is  the  Meadow 
Mushroom,    Agwieus    arvensis  or  sxquisitus    as  some  name   it,    what   is 
popularly  called  the  horse  Mushroom ;  it  may  be  known  by  its  turning  a 
little  yellow  when  handled  or  bruised,  and  being  of  a  coarser,  stonter  build 
than  its  more  delicate  companion  last  mentioned^  but  it  is  sometimes  liked  as 
well,  and  even  better,  by  some  eaters  of  it.    Tet  here  again  I  would  say,  if 
your  digestion  is  weak  be  content  to  leave  it  to  the  strong  stomached.  At  any 
rate  it  will  serve  to  make  you  capital  ketchup,  so  gather  it  when  you  find  it. 
A  good  many  are  eaten  from  the  Iiondon  Market  as  the  ordinary  Mushroom, 


16 


bj  those  who  don't  know  them  apart.  It  is  called  the  horse  mushroom,  not 
beoaase  horses  will  eat  it,  though  sheep  and  cotvs  will  do  so  sometimes,  bnt 
from  the  enormous  size  it  freqaently  attains,  some  having  been  knovrn  to 
reach  the  weight  of  14  lbs.  or  upwards. 

Here  is  Agofieus  ruhescens  which  belongs  to  a  very  suspicions  group  of 
fungi.  (The  Atnanita,  in  which]  the  cap  or  pileus  as  you  notice  is  commonly 
Btndded  or  sprinkled  with  little  warts,  which  are  in  fact  only  the  remains  of 
the  inresting  Tolya  or  wrapper,  out  of  which  the  plant  starts  into  birth ;  to  this 
group  this  ferociously  poiflonoiis  but  splendid  fly  agaric  belongs.)  Notwith- 
otanding  its  bad  company  however,  this  Bubescens  has  a  good  reputationi 
•speoially  for  making  ketchup.  Its  name  is  derived  from  its  tendency  to 
become  red  when  bruised.  There  is  a  cognate  variety  said  to  be  eatable,  called 
Aaper  much  rougher  on  the  top,  to  be  seen  on  the  tables,  and  another  white 
variety  vetginaMis,  not  here  I  believe  this  eveningi  and  also  this  rare  variety, 
StrobHiformis  or  Fir-coned  amanita,  which  we  have  only  found  once.  Ah ! 
And  now  we  come  to  an  esteemed  and  delicate  esculent.  A  scaly-capped 
anake-marked  fnngus  Agaricw  procenu,  (or  Lepiota,  from  its  scaliness). 
with  tall  slender  stem,  hence  its  Latin  name;  but  sometimes  called 
the  Parasol  Mushroom  from  its  shape,  and  the  loose  ring  that  will 
■Up  np  and  down  it.  It  is  very  eatable,  I  have  eaten  many 
doien,  and  very  delicate  and  sweet  I  always  find  them.  But 
here  again  take  care  to  have  them  quite  young,  and  remember  the  eating  of 
fungi  when  at  all  gone  oft  or  become  old  and  battered,  has  sometimes  done 
them  disooredit,  because  they  are  in  that  condition  unfit  for  food,  and 
have  naturally  not  agreed  in  that  state  with  the  eater:  they  are 
very  perishable^  «nd  should  not  be  used  when  the  least  decaying. 
This  fungus  is  getting  to  be  a  good  deal  known  among  the  poor,  and  to  be 
eaten  and  relished  by  them  ;  it  makes  a  capital  poor  man's  pudding  mixed 
with  bacon,  and  boiled  or  baked.  There  is  another  similar  fungus,  but 
coarser  and  not  quite  so  good^  Rachodes. 

Here  is  Agarieui  nthularis,  the  Clouded  Agaric,  with  its  smoky-coloured 
cap  and  profuse  white  spores,  with  gill-segments  decurrent,  i.e.,  running 
down  the  stem,  found  generally  on  heaps  of  dead  leaves,  with  a  peculiar 
penetrating  odour,  and  mild,  bnt  Mushroomy  taste,  said  to  be  one  of  the  most 
digestible  of  Agarics. 

Here  is  Agarieus  gamhostts,  St.  George's  Mushroom,  found  in  the  Spring, 
about  St.  George's  day,  April  28rd,  when  esculent  fungi  are  rare,  and  its 
congener,  that  is  found  among  our  latest  Autumn  growths,  Agarieus  personatus, 
or  Blewits,  with  its  violet-tinted  stem,  much  esteemed  and  eaten  by  our 
people  in  the  Korthem  counties.  We  are  too  early  for  it  this  year,  though  we 
had  plenty  of  it  last  year,  some  grown  in  your  own  play  ground.  On  the  tables 
are  also  one  or  two  very  handsome  species  akin  to  this,  thought  to  be,  bnt 
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noi  oertainly  aoknowledged  as  eBonlent,  of  a  beautiful  violet  tinge ;  by  day- 
light it  would  charm  yon  mnohi  bat  in  this  light  yon  will  not  discern  its  delicate 
tint,  it  is  named  Lepista  Nuda,  from  the  clear  naked  look  of  the  plant. 
There  are  also  two  fnngi  of  whioh  only  one  is  figured  here,  though  both  are 
on  the  tables.  Agarieus  PriAnulus  or  Plum  GUtopUus,  and  his  sister  Mush- 
room Orcella,  the  Little  Ear ;  the  former  with  a  smooth,  soft  skin,  and  mealy 
odoor,  the  latter  with  a  delicate  kid-glove  feel ;  both  are  fragrant  to 
the  Bmell,  and  both  enjoy  a  good  reputation.  Here  is  a  dear  ivoiy -white 
fnngiis  of  a  similar  character,  Agarieus  dealJxituSf  which  grows  in  great 
quantities  in  dry  fir  plantations,  said  to  be  good  eating.  A  more  robust 
and  larger  species  which  we  had  here  last  year,  but  not  now,  (?eotrttpU9, 
is  said  to  be  esculent 

Another  curious  mushroom,  of  which  I  believe  we  have  a  small  specimen 
to-night,  with  the  stem  lateral,  or  projecting  from  the  side,  generally  grows  out  of 
trees,  and  is  called  Ag<urimu  OstreiUta  or  Oyster  Mushroom.  And  then  before  turning 
from  the  Agarioini  or  truly  gilled  Mushrooms,  we  notice  Mwrcksmius  Orwdea 
khe  well-known  Champignon,  so  admired  and  used  by  our  French  neighbours 
in  their  cookery,  whioh  you  may  find  in  your  own  playground  in  their  "  fairy 
zings."  Observe  its  broad  wide-apart  gills,  and  its  colour  of  dog  skin  gloves.  I 
■ay  before  turning  from  these,  let  us  cast  a  glance  at  two  families  which  come 
under  the  family  name  of  Agari0|  but  have  separate  genera  of  their  own  | 
the  Lactam  or  milky  Mushrooms,  and  the  Btutula  or  fieshy  rosy  coloured 


The  LaeUvrii,  terrible  fellows,  have  a  fearful  array  of  spiteful  '*  cows  "  in 
their  dairy,  for  they  are  all  in  the  "  miiky  "  way,  and  have  many  savage  members 
on  the  poisonous  sheet.  Piperatus,  acrU,  rufus,  torminoaua,  ikeiogaXu8f  pyrogaluip 
whose  very  names  carry  their  own  condemnation,  but  they  have  some  gracious 
some  beneficent  beings  within  their  ranks.  Delidosus  or  Orange  MUk,  with 
its  bright  orange  gills  turning  gre&n  directly  it  is  bruised,  a  "  horrible  sign  you 
will  say." !  No  not  at  all.  You  may  eat  it  without  fear,  and  will  I  trust,  for 
nniversal  oommendation  is  said  to  fall  upon  this  species,  and  the  Myco^ 
phagists  say  you  ought  to  do  so.  I  hope  you  will  fancy  you  are  eating  lamb's 
kidneys.  Hum  I  I  have  eaten  a  good  many  of  them,  and  think  that  that  is  a 
matter  of  opinion.  Thenhereis  Laetarius  volemum,  the  Orange-brown  LactortiM, 
another  kidney-tasting  gentleman  with  white  mild  milk  somewhat  of  a  peary 
flavour  with  no  after  sting  like  tho  other  pear-fellow,  pyrogaliM,  that  blisters 
your  tongue  if  you  think  to  treat  him  like  that  favourite  fruit. 

The  fiuMttZ(s  too-HM)mewhat  like  the  last  species,  but  without  miUc  j  there 
are  many  species  here  said  to  be  eatable,  and  liked  by  many  who  have  tried 
them— <me  friend  of  mine  affirming  that  this  species,  JZussuZa  JieUrophyUa,  is 
the  best  of  all  fnngi,  so  crisp,  and  sweet,  and  nutty.  He  certainly  looks  nice, 
and  so  does  his  wngfMr  that  is  not  quite  so  green,  but  more  variable  in  colour 
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(from  Trhenoe  indeed  this  seotion  of  fungi  deriyefl  its  name  heteroplMflla,)  haying 
a  little  tinge  of  red  with  the  green,  named  vesca  to  tell  jon  he  is  eatable.  Yon 
will  find  speoimens  on  the  tables.  Alutacea  again,  the  colour  of  bright  tanned 
leather,  bj  no  means  to  be  despised  sajs  Mr.  Cooke,  though  Dr.  Badham  has 
placed  it  among  those  to  be  ayoided,  and  there  mj  friends,  if  jou  take  my 
advice,  you  will  also  class  it. 

These  are  all  I  think  of  the  Agaricini  except  this  one,  the  Comaiu3  or  Maned 
mushroom,  of  the  family  of  Coprini  because  generally  found  on  dung-heaps  or 
other  decaying  substances ;  they  are  very  deliquescent  and  leave  a  black  inky 
stain  on  the  fingers,  and  are  good  for  very  little  but  making  ketchup.  I  saw 
one  of  this  family  growing  on  the  ceiling  of  a  poor  person's  cottage  the  other 
day. 

After  the  gilled  mushrooms  I  may  point  out  one  that  seems  to  have  gUlBg 
and  yet  has  nothing  but  a  sort  of  skin  drawn  as  it  were  over  ribs  or  gills, 
though  classed  and  described  among  the  Aga^icini ;  the  OwntharelUu  or  cele- 
brated OhantereUe,  supposed  to  have  a  most  charming  and  enticing 
appearance  and  odour.  In  colour  it  is  of  a  bright  golden  yellow,  and  its 
smell  has  been  compared  to  that  of  ripe  apricots.  It  is  almost  universally 
eaten  in  all  countries  where  it  is  found  except  in  England,  where  it  is  only  used 
on  state  occasions,  and  on  the  tables  of  pertinacious  MycophokgisU.  Trattinick 
says,  "  not  only  this  same  fungus  never  did  anyone  any  harm,  but  might  even 
restore  the  dead  to  life  again."  So  say  the  books — ^but  I  suppose  one  may  have 
one's  own  opinion,  and  mine  is  that  both  in  odour  and  taste  it  is  uncommonly 
like  scented  soap,  and  I  would  as  soon  eat  one  as  the  other,  however  there  are 
lots  of  it  here,  as  well  as  in  the  foresti  and  you  may  try  for  yourselves. 

Next  we  come  to  the  Pohfporei  or  many -pored  mushrooms ;  the  BoUH, 
or  tubed  mushrooms,  with  tubes  instead  of  gills  first  claim  your  notice,  of  which 
this  robust  gentleman  is  the  most  esteemed  member,  in  his  very  name  Boletus 
eAuUs  declaring  his  own  respectable  character.  He  is  very  rich  eating  when 
cooked  with  butter,  believed  to  be  the  smUua  eaten  and  esteemed  by  the 
ancient  Bomans,  and  strung  up  by  the] modem  Bomans  to  dry,  to  keep  and  to 
be  made  into  soup.  Well,  I  believe  he  is  innocent,  though  that  is  more  than  I 
am  prepared  to  confess  about  his  first  cousin  Boletus  seaber  which  Dr.  Badham 
says  has  an  agreeable  odour,  or  Mr.  W.  Smith,  who  is  very  catholic  in  his 
taste  for  Boletuses,  eats  without  fear,  though  he  does  not  figure  it  in  his  sheet 
here.  It  is  on  the  table ;  notice  its  rough  dark  speckled  stem  so  difEerent  from  the 
delicate  reticulations  you  will  see  on  the  stem  of  EduUs,  But  these  gentry  have 
some  terribly  disreputable  brethren,,  their  very  names  declaring  their  charac- 
as  Batanas  and  Iwridus,  which  turn  green  and  blue  when  bruised  or  cut ;  and 
fsUeus  the  bitter  as  g^ll — and  piperoius  the  hot  as  cayenne  pepper. 

Two  or  three  more  only  claim  your  notice.  Here  is  another  of  the 
Polyponi,  FisMina  hegpaUca,  the  Beefsteak  or  liTer  fnngns,  which  makes  its 
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own  rioh  gravy  like  a  broiled  steak  wbile  yon  oook  it,  repreeented  on  tbe  table 
bj  a  nice  little  spedmexi  found  on  a  noted  oak  in  the  forest.  We  do  not  find 
Tory  large  ones  here,  bnt  sometimes  they  reaoh  an  enormoos  size,  and  weigh 
as  much  as  SOlbs.  In  Austria  they  are  slioed  and  eaten  with  salad  like  beet  root, 
which  they  are  then  said  to  resemble. 

Bydnum  r^pcmdum,  with  its  onrions  spines  instead  of  gills,  likened  to  stewed 
oysterssay  some— kidneys  say  others— anything  yon  please,  for  the  matter  of  that 
say  I-yon  will  find  this  year  in  some  numbers.  Belvella  c  ritpa  and  Uiounosa  with 
their  onrions  ear-like  heads,  they  make  a  very  fiaronry  addition  to  a  stew,  bnt 
are  rather  tongh  to  eat  themselyes.  Then  I  must  not  omit  what  I  think  one  of 
the  best  of  fnngi,  MorcheUa  escuUnta,  the  well-known  Morel— K>f  which  this  ohalk 
bearing  county  is  a  great  producer ;  they  are  yery  common  in  Wiltshire,  if  yon 
know  where  to  look  for  them.  I  found  them  once  in  a  park  about  20  miles 
from  here  by  the  basket  full,  and  some  come  up  in  my  garden  every  year,  and 
very  good  I  always  find  them  when  stewed  for  a  few  hours  in  butter  or  gravy. 
It  is  one  of  the  fungi  we  ought  to  be  able  to  cultivate  here  in  the  spring. 

Cortinarius  too,  I  may  mention,  though  I  should  not  care  to  eat  it — ^he 
has  some  interesting  representatives  however  on  the  table,  though  not  I  believe 
this  one,  violaceus ;  last  year  we  were  able  to  put  a  specimen  or  two  of  him  there. 
The  Trufle  too  Tiiber  cBstivum  which  is  found  largely  in  this  forest  and  in  many 
other  parts  of  Wiltshire  by  those  who  know  how  and  where  to  look  for  it, 
which  is  more  than  I  can  say  of  myself,  for  I  have  never  been  fortunate  enough 
to  find  one— nor  any  of  our  party,  or  you  might  have  seen  one  here  to-day. 
Clavaria  vermdeulaia  like  a  bunch  of  white  candles,  and  rugo$a  like  a  bunch  of 
dubs,  and  eoralloidss,  like  a  bunch  of  coral,  are  all  supposed  to  be  eatable ;  but 
of  coloured  elavarias,  Mr.  W.  Smith  says  you  had  better  leave  them  where 
yon  find  them  growing,  as  their  gastronomic  qualities  are  doubtful,  and  I 
recommend  you  to  take  his  advice  regarding  them,  unless  indeed  yon  gather 
them  to  bring  them  here  and  make  such  a  tasteful  bouquet  of  them,  as  our  lady 
friends  have  done  to-night,  with  their  varied  colours,  yellow  and  orange,  and 
amethystine  and  white  and  what  not.  And  last  though  not  least,  there  is  the 
familiar  Puft-ball,  Lycoperdon,  which  when  out  into  slices  and  egged  over  and 
fried,  is  said  to  be  as  good  as  any  well  whipped  fritter.  Experto  erfdtf—aa 
long  as  my  oook  will  make  me  eatable  fritters  and  omelets  from  the  produce 
of  my  poultry  pen,  I  shall  be  quite  content  with  them.  When  my  hens  don't 
lay  eggs,  why  I  will  try  fritters  of  Lycop0rdon  gigcMiieumf — perhaps ! 

Last  year  we  had  here  a  glorious  representative  of  this  species  to  reign  as 
monarch  of  all  he  or  you  surveyed.  This  year  "  heu  mihi  hiattut  valde 
d^lmdiM." 

I  have  left  myself  but  little  space  to  touch  upon  our  sinister  sheet. 
Biiristar  indeed;  take  my  advice  respecting  them.  Enow  them  to  be  "better 
■tnngeni  ^  to  yon.  'Tis  as  well  that  some  of  them  should ''  not  come  between  the 
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wind  and  jonr  nobility/*  this  individnal  to  wit  of  eril  name  and  odonri  PhMus 
ImpudMus,  Pah!  Mr.  Preston  70a  ha^e  got  some  not  very  far  distant.  I  oan 
aTer,  I  tracked  one  yesterday  for  a  score  of  yards,  and  winded  him  by  the  soent 
like  a  fox  honnd  till  I  ran  into  him.  It  is  said  by  some  writers  that  the  stem, 
onrions  and  delicate  like  carved  ivory,  is  edible,  and  by  others  that  its 
Gelatinons  volva  is  valaed  by  New  Zealanders,  to  whom  it  is  known  as  thunder- 
dirt  ;  whilst  another  kind  of  Phallua  is  applied  to  like  purpose  by  the  Chinese ; 
and  these  examples  might  lead  ns  to  reconunend  a  similar  nse  for 
this  specimen,  or  indnoe  ns  to  prove  the  assertion  of  a  Scotch  myeophagist 
that  the  porons  stem  is  very  good  eating ;  at  any  rate  Mr.  Preston  has  three 
or  fonr  in  several  stages  of  development,  and  which  he  is  reserving  as  a  honne 
h^uehs  for  any  one  of  yon  who  would  like  to  try  them  after  the  lecture. 

What  shall  I  say  more,  they  are  very  brilliant  and  many  of  them 
captivating  to  the  eye;  but  Oformose  ptter  ninUwn  ne  erede  cohri.  Like  the 
herring  when  he  snaps  at  the  red  rag  or  the  clodhopping  recruit  at  the  scarlet 
cloak,  ''  Ye'll  rue  the  day  ye  first  gave  trust  to  them."  They  are  like  dead-sea 
apples — ^fair  to  the  eye,  but  worse  than  ashes  to*  the  taste.  Fortunately  they 
are — very  many  of  them — easily  recognised,  at  least  those  on  this  sheet,  by 
their  colour,  acrid  milk,  or  such  like  suspioious  features,  and  once  known,  oan 
be  avoided.  There  are  several  specimens  of  them  on  the  tables,  and  others 
not  figured  in  either  list,  of  which  we  know  little  or  nothing,  in  some  cases 
not  even  the  names.  One  of  the  most  beautiful  fungi  in  the  field  is  at  the  same 
time'  the  most  deleterious,  the  Amanita  miiscariiu  or  Fly  Amanita,  which  is 
sometimes  made  into  fly  poison.  [This  species  is  figured  in  the  coloured 
plate  at  the  commencement  of  the  Report. — Eds*"] 

There  are  many  other  points  of  interest  among  fungi  which  might  be 
touched  upon,  but  they  would  stretch  this  paper  beyond  the  limits  of  your 
patience,  if  even  that  point  be  not  already  gained.  I  might,  for  instance,  re- 
count and  bid  you  note  the  varied  and  vivid  tints  of  many  of  the  more 
conspicuous  sorts:  the  flower-like  character  that  many  present,  as  the 
eraterellus,  so  like  a  handsome  dark  Petunia  (you  will  see  it  in  full  force  and 
beauty  to-night)  ;  Tricholoma  ruUlans  with  its  cunningly  mulled  lilac  and 
yellow — Amamita  museoHtts  with  its  glowing  scarlet — Lepista  nuda  with  its 
rich  violef.  Or  I  might  touch  upon  the  terribly  destructive  character  of  others ; 
I  might  speak  of  the  Peronospora  infestcms,  the  well-known  potato  rot,  and 
the  curious  diBCoverie«  that  are  even  now  being  made  concerning  it  j  of 
Penicilliwn  crustaceumt  the  vinegar  plant,  which  turns  wine  or  molasses  into 
vinegar ;  the  Oidiwm,  which  ruins  our  grapes ;  the  Sphcerotheca,  that  destroys 
our  hops ;  the  Qrysophe  that  mildews  our  garden  pears ;  the  Puccinium  and 
Uredo  that  rust  our  wheat ;  the  Mucus  mucedo,  moulding  our  bread  and  other 
food,  (all  fungi  every  one  of  them)  ;  besides  a  countless  array  of  them,  all 
enemies  to  every  perishable  substance,  for  nearly  everything  perishable  has 
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its  own  fangas  that  fattens  on  its  decaj.  All  this,  and  many  other  interest, 
ingr  feotnres  appertaining  to  their  study  would  ask  for  notice,  but  the  time  is 
aU  too  short. 

I  can  only  recommend  to  your  inspection  and  attention  the  carefully 
arranged  tables  before  you :  asking  you  to  compare  the  specimens  there  ex- 
hibited, where  they  correspond  with  the  figures  on  these  sheets,  and 
recommending  you  to  make  any  enquiry  concerning  the  Tarieties  not  there 
named,  of  the  friends  who  haye  brought  together  this  collection,  whose 
diligence  I  cannot  too'strongly  commend  and  return  thanks  for  on  your  behalf  i 
and  I  can  do  so  the  more  readily  and  disinterestedly  as  I  beliere  you  owe  the 
Tery  ohanning  and  distinct  azrangement  of  the  specimens  collected,  which  is 
presented  to  you  this  evening,  to  the  zeal  and  industry  and  taste  of  the  ladies 
of  our  party  alone.  To  them  the  chief  credit  and  thanks  are  due  of  this  yery 
pretty  and  interesting  exhibition,  for  they  hare  worked  as  hard  all  to*day  in 
arranging,  as  they  did  yesterday  in  collecting. 

In  conclusion,  I  will  only  quote  for  your  incitement  the  earnest  words  of 
recommendation  written  by  our  most  reliable  guide  in  this  study,  Mr.  Oooke, 
in  his  last  work  on  this  subject,  which  he  urg^  upon  all  those  who  haye 
followed  to  any  deg^ree  this  branch  of  botany  as  their  speciality.  He  says, 
"  Hitherto  it  has  been.yery  much  neglected,  and  a  wide  field  is  open  for 
inyestigation  and  research.  The  life  history  of  the  majority  of  species  has 
■till  to  be  read,  and  the  prospects  of  new  discoyerles  for  the  industriout  and 
perseyering  student  are  yery  great.  All  who  haye  as  yet  deyoted  themselyei 
with  assiduity  haye  been  in  this  manner  rewarded.  The  objects  are  easily 
obtainable,  and  there  is  a  constantly  increasing  infatuation  in  the  study. 
Where  so  much  is  unknown,  not  a  few  difficulties  haye  to  be  encountered,  and 
hare  the  race  is^not  to  the  swift  so  much  as  to  the  untiring.  May  our  efforts 
to  supply  this  introduction  to  the  study  receiye  their  mcst  welcome  reward 
in  an  accession  to  the  number  of  the  students  and  inyestigators  of  the  nature, 
uses,  and  influences  of  fungi."  May  I,  my  young  friends,  re-echo  the  expressioB 
of  suoh  a  hope  and  paraphrase  it  as  regards  yourselyes  by  saying  "  May  these 
field  days  and  exhibitions,  thus  started  and  repeated,  induce  many  of  you  to 
make  this  a  scientific  and  practical  branch  of  your  botanical  studies,  and  as 
you  haye  helped  the  Ftesident  to  draw  up  and  publish  a  Flora  of  Marl- 
borough, that  will  be  a  badge  of  honour  to  your  School  Natural  History 
Sooiety,  so  may  you  add  a  further  and  unexampled  feather  to  your  Society's 
c^>  by  enabling  your  president  to  collect  and  publish  a  similar  index  of 
foagological  treasures  that  shall  be  a  credit  to  his  and  your  efforts^  and  may 
greatly  assist  the  cause  of  the  Sdenoe  itself." 


GBNBBAL  MHBTINQ,  NOYBIIBER  23bd,  1875. 


T.  O.  Hakdiko,  Bsq^  read  a  paper  on  "  Gblileo." 
The  leofcurer  showed  what  very  great  diffionltieB  Galileo,  in  common  with 
all  diaooTeren  of  former  times,  had  to  encounter,  and  his  diaooTeries  were 
oertainlj  of  immense  benefit  to  soientifio  men  of  sncceeding  generations. 
Galileo  was  the  son  of  an  impoTerished  nobleman,  and  was  mnoh  deroted 
in  his  jonnger  days  to  mnsio  and  painting,  as  weU  as  to  the  stsdj  of 
mathematics.  The  latter  was  forbidden  by  his  father,  as  he  was  intended 
for  the  medical  profession,  bat  n«yerthelesB  he  worked  np  the  first  six 
books  of  Snolid  in  secret;  and,  as  he  evinced  snch  a  decided  taste  for 
mathematics,  he  was  allowed  to  relinquish  his  medical  stndies.  He  was 
a  "  horrid  bore "  to  his  masters,  as  he  asked  for  proofs  of  every  opinion 
they  gave.  He  invented  the  thermometer  and  the  telescope,  and  the  latter 
instrnment  enabled  him  to  prove  the  Copemioan  system  of  astronomy  to  be 
oorreot;  he  was  a  wonderful  experimentalist,  and  aU  his  theories  were 
based  on  experiment.  He  was  first  a  mathematical  professor  at  Pisa;,  when 
he  declared  that  a  large  stone  and  a  small  stone  of  the  same  material  wonld 
fall  to  the  earth  at  the  same  time  if  dropped  from  the  same  height.  Everybody 
else  said  a  stone  twice  the  size  wonld  fall  twice  as  quickly,  but  Galileo  was 
proved  to  be  right  by  experiment  from  the  leaning  tower  of  Pisa.  This  so  dis- 
gusted the  <ither  Professors  that  he  was  obliged  to  leave  the  town,  iialileo 
afterwards  became  Mathematical  Professor  at  Padua ;  there  he  gave  out  that 
the  world  moved  round  the  sun.  This  the  monks  obliged  him  to  recant  in  the 
most  solemn  manner,  but  on  rising  from  his  knees  he  whispered  to  a  friend 
"  For  all  that  it  moves."  After  this  he  was  kept  under  such  dose  surveillance 
that  he  could  make  no  further  soientifio  discoveries  ere  he  died.  He  was  a 
brilliant  example  of  immense  perseverance,  in  spite  of  all  discouragements, 
and  of  that  prejudice  against  new  theories,  which  survives  even  to  the  present 
day. 

The  atteoodance  at  this   meeting  was  very   smalU      Only  about  ten 
Members  of  the  School,  and  fifteen  Yisitors  were  present. 
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PHTSIOAli  SECTION. 


There  were  three  meetingB  during  the  Term,  at  the  flrat  of  whieh  Mr. 
BmoBJ'B  peper  on  Wave  Motion  waa  again  read  (vide  p.  62  of  laat  Report). 
At  the  eeoond  meeting  a  paper  was  read  hy  A..  J.  BurnxsSi  on  the  Svni 
aad  at  the  third  meeting  two  papera  were  read,  one  by  H.  W.  Thatchbb, 
on  Two  ApplioationB  of  Eleotrioitj,  and  the  other  by  A.  B.  Gabeod  on 
Boi^^Bnbble  Spectra. 

Die.  2nd,  1876. 
TWO  APPLICATIONS  OP  ELECTRICITY. 

I  MAT  cominenoe  mj  paper,  hj  deaoribing  a  yiait  to  a  signal  tower  on  the 
Seat  ooaat.  This  tower  ia  in  oonneotion  with  the  eleotrio  olook  at  the  Green- 
wioh  Obaerratory,  and  ia  naed  for  oorreoting  ahipa  Chronometera.  It  oonaiata 
of  a  fonr-atoried  aqnare  tower,  on  the  top  of  which  ia  a  large  ball  of  galvaniaed 
iron.  At  5  min.  to  1  eyery  day,  the  ball  ia  raiaed  by  maohinery  within,  half • 
maat  high,  and  at  8  min.  to  1,  to  the  top  of  the  oroaa.  Punctually  to  the 
aaoond  at  1  o'clock,  Greenwich  time,  the  ball  dropa,  and  after  a  few  bonnda 
aetUea  itaelf  till  the  nert  day. 

On  the  top  atory  of  thia  tower,  there  ia  all  the  apparatna  naed,  and  through 
the  middle  aacenda  the  shaft  encloaed  in  a  case.  The  ahaf t  haa  coga  on  one 
aide  in  oonneotion  with  a  wheel.  At  6  min.  and  3  min,  the  ahaft,  then,  ia 
wound  up  by  thia  wheel ;  when  the  ball  ia  at  the  top,  two  hooka  projecting 
from  the  caae,  impelled  by  springs,  catch  in  corresponding  projeotiona  on  the 
■haft.  Behind  theae  hooka,  there  are  two  powerful  electro-magneta,  whioh 
only  exaroiae  their  attraction  wben  a  current  of  electricity  ia  paaaed  through 
them.  Outaide  the  ahaft  ia  a  handle  connected  with  the  hooka,  which  ia 
puahed  up  juat  before  the  ouzrent  comea,  and  ia  in  ita  turn  attracted  back  to 
the  poaition  of  reat  by  another  electro-magnet.  A  wire  paaaea  from  the 
eleotric-clook  at  Ghreenwich  to  the  tower,  through  a  battery  round  a 
BuhmkorCTa  coil,  aud  acta  in  motion  a  telegraph  needle,  thence  round  the 
three  magneto  to  the  earth,  where  the  current  disperses. 

It  ia  impoaaible  to  forget  to  aend  the  current,  for  when  the  clock  at 
Greenwich  strikes  1,  by  its  very  action  the  current  is  started.  The  three 
electro-magnets  now  begin  to  act,  the  hooka  are  sharply  pulled  aside,  and  the 
ball  drops. 

To  certify  to  the  people  at  the  Observatory  that  the  ball  is  fallen,  the 
ahaft  on  reaching  the  bottom  of  ita  case,  oompletea  another  circuit,  and  a 
return  aignal  (merely  a  movement  of  a  needle)  ia  sent  to  Greenwich. 

Now  were  the  ball,  (whioh  weighs  half  a  ton)  to  drop  suddenly  from  top 
to  bottom,  the  tower  would  soon  be  shaken  down,  and  much  care  is  taken  to 
prevent  this.     The  shaft  ia  terminated  by  a  plunger,  which  exactly  filla  the 
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Th6  planger  is  fitted  witii  a  itop-oooki  while  at  the  bottom  of  the 
if  another  stop-oook.      The  shaft  is  about  12  feet  longi  henoe  the  ball  asoends 
12  feet. 

The  oonditions  under  which  the  ball  is  at  rest  are^^-the  stop-oook  in  the 
plunger  is  open,  as  is  also  that  at  the  bottom  of  the  ease, — the  hooks  and 
handle  are  pressed  slightly  by  springs,  and  the  whole  machinery  is  motionless* 
Figl. 

At  6  mim.  to  1,  by  his  ohronometer,  the  attendant  winds  the  ball  half - 
mast  high ;  at  8  min.  np  to  the  top  of  the  cross.  At  a  given  signal,  by 
pushing  up  the  handle,  he  disengages  the  shaft  from  all  connection  with  any 
machinery,  and  it  rests  solely  on  the  hooks.  He  tnms  off  the  stop-oook  at  the 
bottom  of  the  case  and  waits.  IVecisely  at  1  comes  the  shook.  With  a 
tremendons  crash,  the  hooks  dart  sside,  and  the  ball  falls  with  a  swoop  of  9 
f eek ;  now  the  elasticity  of  the  fearfully  compressed  air  manifests  itself,  and 
the  ball  rebonnds  again  at  least  f onr  feet }  after  a  few  bounds,  it  settles 
quietly  down  on  an  india-rubber  cushion,  outside,  and  the  return  signal  is 
sent,  and  all  this  happens  in  far  less  time  than  it  takes  to  relate  it. 

Sometimes  the  current  is  stopped,  by  neglectful  clerks  forgetting  to  keep 
np  the  connection  of  the  wires ;  they  are  instantly  dismissed,  and  of  course  it 
is  easy  to  find  the  offender.  At  other  times  an  electric  storm  disturbs  the 
wires,  and  the  current  is  obliged  to  be  turned  to  the  earth.  In  such  cases 
arrangements  are  made  to  shew  the  shipping  that  an  accident  has  taken  place. 
Snow  is  said  to  retard  the  current,  as  also  continuance  of  rain.  There  is 
much  interesting  apparatus  at  a  place  like  this,  and  I  should  advise  anyone, 
who  has  the  chance,  to  visit  one  of  these  ball  towers. 

The  electric  light  was  discovered  early  in  this  century  by  8ir  H.  Davy,  a 
native  of  Penzance,  where  there  is  a  statue  put  up  to  his  memory.  I  cannot 
pass  over  this  great  man,  without  saying  a  few  words  about  him.  He  was 
bom  in  1778.  His  name,  as  you  know,  is  famous  for  his  important  discovery 
of  the  safety-lamp,  and  though  this  invention  was  everywhere  acknowledged 
for  its  value,  he  only  received  a  baronetcy  after  three  years.  He  died  at 
Gtoneva  at  the  early  age  of  51,  universally  lamented ;  and  as  he  rendered  so 
much  service  in  that  short  time,  we  may  conjecture  that  he  would  almost 
have  eclipsed  even  Newton. 

He,  then,  found  that  when  two  wires,  emanating  from  a  battery  and  con- 
nected with  Carbon  points,  are  brought  within  a  short  distance  of  each  other, 
the  intervening  air  is  occupied  by  an  intensely  dazzling  white  light. 

This  enormous  evolution  of  light  is  accompanied  by  heat  as  intense.  The 
heat  thus  evolved  is  sufficient  to  melt  most  of  the  metals,  but  the  carbon 
itself  remains  absolutely  infusible.  A  battery  of  600  cells  was  once  used  by 
Despretz,  in  the  endeavour  to  melt  carbon  in  a  vacuum,  the  carbon  itself 
was  found  infused,  but  the  exhausted  receiver  in  which  it  was  placed  was 


fovBd  oorered  with  appsrantly  TolafcOised  partioles  of  oarboiii  in  minTite 

The  aroh  of  light  and  heat  between  the  Carbon  pointB  is  called  "  The 
Voltaic  Arc."  This  brilliant  experiment  was  first  performed  by  Davy  with  a 
battery  of  300  cells. 

The  following  is  a  simple  arrangement  for  prodndng  it.  The  Carbon  points 
(Fig  2)  P.N.  are  fixed  into  hollow  brass  rods,  connected  with  the  battery  by  the 
wires  bonnd  at  S,S.  The  rods  slide  in  the  heads  of  A.  A.  to  admit  of  their  being 
adjusted  to  the  proper  disfcanoe.  The  wires  being  connected  with  the  battery, 
the  points  are  drawn  together,  and  then  withdrawn  a  line  or  two,  for  the 
light  is  not  prodnoed  nnless  they  first  touch  each  other,  when  the  most 
dazsling  light  ensnes,  ''approaching  the  light  of  the  snn  in  nnsnrpassed 
purity  and  splendour."  Its  intensity  is  such  as  to  prevent  the  eye  examining 
it  closely,  but  by  means  of  a  lens,  the  figures  of  the  points  may  be  projected 
on  a  screen ;  when  thus  examined  the  light  seems  due  to  incandescent 
particles  of  carbon  floating  in,  and  traversing  the  space  between  the  points. 
It  arises  partially  from  the  whiteness  of  the  points,  and  partially  from  these 
particles,  which  produce  a  continuous  flame  between  the  points.  The 
positive  electricity  is  discharged  from  P.  and  the  negative  from  N.  Since 
in. every  eleotrio  current,  however  induced,  there  are  these  two  kinds  of 
electricity.  The  negative  pole  is  said  to  be  the  brightest,  whiTe  the  positive 
pole  is  the  hottest,  for  when  the  ourrent  ceases,  and  the  light  is  extinguished, 
the  positive  pole  is  seen  to  glow,  long  after  the  other  has  become  black. 

During  the  maintenanoe  of  the  light,  the  Carbon  points  are  seen  visibly  to 
ohange ;  and  the  cause  of  this  is,  that  particles  of  Carbon  leave  the  positive  pole 
on  their  way  to  the  negative.  Some  of  these  reach  the  pole,  others  are  highly 
heated  and  oonsnmed  on  their  way.  The  same  process  takes  place  in  a  less 
degree  with  the  negative  pole ;  Hence  the  positive  is  found  to  be  flattened, 
while  the  negative,  retains  somewhat  of  its  pointed  shape. 

The  air  between  the  poles  is  considered  as  a  medium  for  the  passage  of 
the  electricity,  for  it  is  not  consumed  by  the  electricity,  but  solely  by  Chemical 
action,  and  in  a  partial  vacuum  the  light  is  more  intense.  Tbe  discharge  of 
electricity  in  a  vacuum  or  in  rarefied  gases  or  vapours,  produces  the  most  beauti- 
ful effects  of  colour,  and  stratification  of  light,  which  were  investigated  by 
Geisslerof  Bonn,  who  made  tubes  filled  with  different  gases  very  highly 
rarefied.  They  have  platinum  wires  sealed  into  the  ends  to  serve  as  electrodes. 
Such  substances  as  uranium  glass^  Hydrogen,  Sulphate  of  quinioe,  <&o.,  are 
introduced  into  these  tubes,  for  the  sake  of  the  brilliant  effects  they 
produce. 

The  transference  above  mentioned,  causes  a  wasting  away,  particularly 
of  the  podtive  pole,  and  in  a  short  time  it  renders  the  distance  between  the 
poles  too  considerable  to  allow  of  the  passage  of  the  electricity.    Where  a 


ooatiniioiis  light  ii  required*  thii  might  be  a  drawback  i  bni  to  obyiate  it» 
yarious  regulators  have  been  invented,  so  as  to  ensure  a  oontinnons  lights  to 
which  I  shall  afterwards  refer. 

The  heat  of  the  voltaio  aro  is  the  most  intense  that  can  be  produced 
Platinum  melts  in  it  like  wax  in  the  flame  of  a  candle.  Quartz,  the 
sapphiroi  magnesia,  lime,  and  other  veiy  infusible  substances  are  forced  by 
it  into  a  state  of  fusion.  The  Diamond  when  placed  in  it  becomes  fufledj 
swells  up,  changes  colour,  consistency,  and  specific  gravity,  and  though  still 
hard  enough  to  scratch  glass,  is  plastic  to  the  touch;  it  then  resembles 
ooke  in  colour  and  appearance. 

The  Electric  light  is  found  to  be  abundant  in  the  violet  or  chemical  rays, 
as  seen  by  the  spectrum,  and  is  for  this  reason  well  adapted  for  photographic 
purposes ;  it  is  also  used  for  registering  automatically  the  movements  of  the 
mercury  of  thermometers  at  observatories.  The  Chemical  change  produced  on  a 
photographic  plate  is  due  to  the  violet  and  to  the  invisible  rays  beyond  the 
violet,  which  are  called  the  Chemical  or  ultra  violet  rays.  They  maybe 
rendered  visible  by  flitoresc^ne^,  on  which  a  very  interesting  paper  was  read 
to  you  last  term. 

This  light  may  be  rendered  very  useful  for  diving  purposes,  since  it  is 
readily  produced  under  water,  though  with  rather  less  brilliancy.  With  a 
battery  of  fifty  cells,  a  brilliant  light  is  produced,  but  when  power  is  required 
as  well  as  brilliancy,  a  battery  of  three  or  four  times  this  sise  must  be 
employed. 

The  voltaic  arc  is  acted  on  by  a  magnet,  according  to  the  same  laws  as 
any  other  electric  current.  M.  Quet  by  employing  a  very  powerful  electro 
magnet,  with  its  poles  at  equal  distances  on  opposite  sides  of  the  line  joining 
the  points,  repelled  the  aro  laterally  to  such  an  extent  that  it  resembled  the 
flame  of  a  blowpipe. 

Attempts  were  made  long  ago  to  utilize  the  brilUanoy  of  this  light,  but 
the  failures  of  these  attempts  was  due  not  so  much  to  its  greater  costliness 
as  compared  with  other  ordinary  sources  of  illumination,  as  to  the  difficulty 
of  using  it  effectually.  Its  brilliancy  is  painfully  intense,  sometimes  producing 
headaches,  and  even  all  the  effects  of  sanstrokes,  viz.,  temporary  aberration, 
intense  thirst,  giddiness  and  like  ailments.  Its  small  size  detracts  from  its 
illuminating  power,  it  dazzles  rather  than  illuminates,  and  it  cannot  be 
produced  on  a  sufficiently  small  scale  for  ordinary  purposes  of  convenience. 
There  is  no  mean  between  the  absence  of  light  and  a  light  overpoweringly 
intense.  There  is,  however,  one  application  where  these  peculiarities  are 
positive  advantajes,  namely,  where  great  power  of  penetration  is  required.  I 
mean  that  its  character  essentially  renders  it  suitable  for  the  illumination  of 
light-houses.  Here  the  light  is  not  required  so  much  to  render  other  objects 
visible   as  to  be  itself  seen,  and  in  hazy,  or  even  in  clear  weather,  it  far 
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■apemdM  all  kinds  of  oil  lampfl^  and  ev^en  the  Drammond  Hght.  which  is 
seoond  to  none  other  bnt  the  eleotrio  light.  The  Drammond  light  is  prodaoed 
by  the  impinging  of  a  jet  of  mingled  Hydrogen  and  Ozjgen,  on  a  snrface  of 
Ume,  whioh  is  rendered  intensely  hot  and  glows  with  a  peoaliar  white  light. 

Kow  the  nse  of  a  number  of  oella  for  saoh  a  porpose  is  eminently 
inoonTenient,  from  its  onmbersome  natore,  and  the  amount  of  trqnble  whioh 
wonld  be  required.  The  wonderful  discovery  of  electro-magnetism  by 
Osrsted  led  up  to  that  of  magneto-eleotrioity ,  whioh  latter  is  applied  to  the 
purpose  of  producing,  at  little  trouble,  the  required  light. 

I  spoke  before  in  conneotion  with  the  ball-toweri  of  electro-magnetism , 
which  I  shall  now  try  to  explain. 

The  first  experiments  in  electro-magnetism  were  made  by  Hans  Ohristian 
Oersted,  who  in  1819  published  the  results  of  them  under  the  title  of 
BgperimeiUa  eirea  j^^leoeiam  OonifUckts  BXedrioi  in  aeum  Magnetieam,  This 
discovery  obtained  for  him  the  Copley  medal  from  the  Boyal  Society,  and  the 
principal  Mathematical  prise  from  the  Institute  of  Paris. 

Blectro-magnetism  includes  all  phenomena  where  electricity  giyes  rise 
to  magnetism.    The  most  important  result  of  this  power  is  the  electro- 


An  eleotto-magnet  consists  usually  of  a  bar  of  soft  iron,  bent  into  the  shape 
<rf  a  horseshoe.  Around  its  extremities  are  coiled  helices  of  copper  wire,  or  wire 
of  other  oondnoting  material.  The  ends  of  the  wires  are  connected  with  a 
battetj,  and  on  passing  a  current  through  them,  the  bar  of  iron  becomes  a 
poweifal  magnet.  When  the  current  ceases  the  power  disappears  as  suddenly  as 
it  came*  Much  greater  power  can  be  obtained  from  electro-magnets  than  fbom 
ordinary  magnetised  bars.  Dr,  JovSts  has  made  small  magnets  which  supported 
8,600  times  their  own  weight,  a  feat  immeasurably  superior  to  any  that  could 
be  performed  by  an  ordinary  magnet.  The  magnetism  thus  induoedi  is 
proportionate  to  the  strength  of  the  current  and  the  number  of  turns  in  the 
hstioes  of  wire.  The  polesof  the  magnet  may  be  easily  changed  by  reversiBg 
the  direction  of  the  current.  Hence,  machines  hare  been  made  to  produce  a 
oonthmons  onrrent  of  electro-magnetism ;  these  take  advantage  of  the  fadKty 
with  whioh  the  poles  may  be  rerersed,  and  the  repulsions  and  attractions  of  a 
ksspsK  or  amateur  may  be  so  arranged  as  to  ke^  up  a  continual  rotation* 
There  is  a  large  variety  of  these  madhinss,  but  the  principle  of  their  working 
is  as  fellafws : — 

N.S.  is  a  fixed  pennanent  magnet  or  electro-magnet.  (Fig.  8.)  The 
sisotvo-magnet  N.0.  is  fixed  to  the  axis  e.e.,  and  the  ends  of  the  coil  are 
soldsred  to  the  ring  0,  round  a  projection  on  the  axis.  The  ring  has  two 
ssparate  pcnrtions  divided  by  slits  ilUsd  with  some  non-conducting  substance  as 
gvbfe^psroha,  and  the  halves  are  thus  insulated  from  eaoh  other.  Pressing  on 
the  opposite  sides  of  this  ring  are  two  springSi  a.b.  whiol^  bf  tiM  WodSag 
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■orewB,  are  oonneoted  with  wires  proceeding  from  the  battery.  In  this  position 
the  current  is  nipposed  to  paea  along  a  to  the  half  of  the  ring  in  oonneotion 
with  the  end  f  of  the  coil ;  thenoe  it  passes  throngh  the  coil  by  g  to  the  other 
half  of  the  ring,  whenoe  by  b  it  returns  to  the  battery.  The  magnetism 
induced  by  the  oarrent  in  the  electro-magnet  makes  S  a  South  and  N  a  North 
pole  by  Tirtue  of  which  N  attracts  S,  and  S  attracts  N.  By  this  attraction  n.s.  is 
brought  into  a  line  with  N.S.  and  it  would  there  stop,  At  this  moment, 
howeyer,  the  springs  pass  the  slits  and  each  touches  the  portion  the  other  had, 
the  reversed  current  thus  reTerses  the  poles,  repulsion  between  the  magnets 
ensues,  and  n.s.  is  driven  on  through  a  quarter  of  a  revolution ;  attraction  as 
before  takes  place  between  opposite  poles,  the  magnets  are  again  in  lins^ 
repulsion  once  more  follows  and  so  a  continual  motion  is  kept  up. 

Now  you  might  suppose  that  perpetual  motion  ooald  be  thus  produced, 
but  if  you  think  for  a  moment  you  will  see  that  it  is  not  so.  The  essential 
character  of  perpetual  motion  is,  that  no  external  power  be  supplied.  Here 
it  is  not  the  case,  for  to  keep  your  battery  going,  you  must  supply  Snlphmio 
add,  water,  and  metal  as  fast  as  they  consume. 

This  machine  then  may  be  called  our  ideal  electro-magnetic  machine. 

Many  attempts  have  been  made  to  utilize  this  force  for  machinery,  but  it 
is  found  to  be  too  expensive  and  weak,  except  for  experimental  purposes. 

Magneto-electricity,  which  you  must  not  confound  with  electro-magnetism, 
includes  all  phenomena  where  magnetism  gives  rise  to  electricity.  Magneto- 
electricity  may  be  best  understood  thus :  (Fig.  4).  NS  is  a  permanent  horse  shoe 
magneti  and  let  us  suppose  it  to  be  fixed,'^CD  is  a  bar  of  soft  iron,  with  coils,  AB, 
wound  round  its  ends.  CD  is  capable  of  rotation  about  its  axis  BF.  So  long 
as  OD  remains  in  the  position  seen^  no  currents  are  induced  in  the  surrounding 
coils.  The  moment  that  the  poles  of  CD  leave  NS,  as  the  distance  between 
the  magnet  and  the  bar  of  iron  increases,  the  magnetism  of  the  soft  iron 
diminishes,  and  when  it  stands  at  right  angles  to  the  magnet,  its  own  magnet- 
ism has  entirely  disapi>eared.  The  diminution  of  magnetism  during  its  passage 
is  attended  by  an  electric  current,  which  may  be  shown  by  joining  e.e.  with  a 
galvanometer.  During  the  2nd  quarter-revolution,  the  magnetism  increases 
till  it  reaches  its  maxinnim  when  D  has  arrived  at  0,  and  as  before,  this 
increase  is  attended  by  an  electric  current,  which  proceeds  in  the  same 
direction,  for  though  the  magnetism  increases  instead  of  diminishes,  which  of 
itself  would  reverse  the  induced  current,  the  poles  of  the  revolving  armature 
have  also  been  reversed,  in  that  their  position  with  respect  to  the  poles  of 
the  permanent  magnet  has  been  changed,  and  this  double  reversion  leaves  the 
current  to  move  has  before.  Thu»,  in  ons  rtvoluUon  o/  a  $ofi  inm  armatur « 
in  front  of  th$  poU$  of  a  pomwnoni  magnH,  two  cwrronts  or*  inducod  in  tho  coils 
mieireUng  ii,  in  opponto  dirscMons,  ookch  lasting  haV  a  rs«eluMon»  itodUngfrom 
fh$  UfMs  jotniit^  thogQUi. 
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The  general  oonBtraobion  of  a  Magnefco-eleofcrio  machine  (Fig  5  )  is  this. 
NS  is  a  fixed  permanent  magnet.  BB  a  soft  iron  plate,  to  which  are 
attached  two  ojlinders  of  soft  iron,  round  which  the  coils  CD  are  wonnd ; 
CBBD  is  thns  the  revolving  keeper  or  armature.  A  is  a  brass  axle  rigidly 
connected  with  the  armature.  F  is  a  cylindrical  projection  on  the  axle,  and 
is  pressed  on  by  two  fork-like  springs  H,  E,  which  are  also  the  poles  of  the 
machine.  The  ends  m,  n,  of  the  coil,  are  soldered  to  two  metal  rings  on  F^ 
insniated  from  each  other.  When  the  armature  revolves  A  and  F  move  with 
it.  F^  H  and  K  are  so  arranged  ns  to  act  as  a  commutator  reversing  the  cur- 
rent at  each  half  •revolution.  By  this  arrangement,  the  opposite  currents 
proceeding  from  the  coil,  are  transmitted  to  H,  K,  in  the  same  direction,  which 
remain  always  of  the  same  name.  By  this  I  mean  that  the  North  pole 
remains  North  and  is  never  reversed,  and  the  same  with  the  South  pole. 
When  the  armature  is  made  to  revolve  with  sufficient  rapidity,  a  very  energetic 
current  is  obtained.  This  then  may  be  taken  as  our  ideal  magneto  electric 
machine. 

These  are  chiefly  used  in  lieu  of  batteries,  for  obtaining  very  strong 
cnrrents,  also  for  medical  purposes. 

We  have  not  now  time  to  relate  the  various  improvements  introduced  by 
such  as,  Clark,  Pixii,  Wilde,  and  others,  bnt  I  will  now  describe  the  immense 
machine  used  for  lighthouses. 

Machines  were  first  adapted  for  this  purpose  by  Professor  NoUet,  of 
Brussels,  and  I  believe  the  first  lighthouse  of  this  kind  was  placed  on  the 
Gape  de  la  H^ve. 

The  machine  as  adopted  by  the  French  Company,  (Gompagnie  D' Alliance) 
has  eight  ronrs  of  compound  horse  shoe  magnets,  fixed  symmetrically  round  a 
frame  of  cast  iron.  They  are  so  placed  that  opposite  poles  always  succeed 
each  other.  There  are  seven  of  these  circular  sets,  and  in  the  six  intervening 
spaces  are  six  bronze  wheels,  which  revolve  on  a  common  axis  driven  by  a 
small  steam  engine  of  low  horse-power.  The  speed  of  rotation  in  an  English 
house  is  400  revolutions  of  the  axis  per  minute.  Each  of  the  bronze  wheels  carries 
at  its  circumference  16  coils  corresponding  to  the  number  of  poles  in  each  set. 
The  core  of  each  coil  is  a  cleft  tube  of  soft  iron,  this  from  various  experiments 
having  been  found  the  most  suitable  form.  Each  core  has  its  magnetism  re- 
versed sixteen  times  in  each  revolution,  by  the  infiuence  of  the  sixteen 
snocessive  pairs  of  poles,  and  the  same  number  of  currents  in  alternately 
opposite  directions,  is  generated  in  the  coils,  the  positive  ends  of  which  are 
connected  with  the  axis,  while  a  concentric  cylinder  carefully  insulated  from 
the  axis  serves  to  conduct  the  negative  electricity. 

Five  minutes  before  astronomical  sunset  every  day,  these  machines  are 
set  in  motion  and  the  cari^nt  is  tamed  on,  and  tho  carbons  lit  at  the  exact 
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moment  of  sanfiot;  the  light  is  kept  on  till  sanriBe,  and  6  min.  after  snnriBe  the 
machine  is  stopped.  In  case  of  accident,  Argand  lamps  are  provided  before- 
hand. 

There  seems  to  be  no  kind  of  regulation  of  the  amount  of  light,  for,  seen 
from  a  distance,  the  electricity  ''jerks  "  so  that  the  light  almost  seems  to  flash. 

The  points  are  made  of  a  peculiar  carbon  mixture,  for  which  we  are  indeb- 
ted to  Professor  Bunsen,  of  Heidelberg,  who  invent  ed  a  process  whereby  Carbon 
of  the  required  density  may  be  manufactured  with  ease  and  economy.  The 
Bunsen  carbons  as  manufactured  in  Germany,  are  of  a  cylindrical  shape  and 
hollow,  while  those  used  for  English  lighthouses  are  solid  rectangular  prisms. 

Two  parts  of  coke  and  one  of  baking  coal  are  ground  to  a  fine  powder  and 
passed  through  a  sieve.  This  powder  is  then  placed  in  moulds  of  iron, 
luted  with  clay ;  when  the  moulds  are  filled,  they  are  placed  in  a  furnace,  till 
all  Carburettcd  Hydrogen  (CH4)  has  eseapedfrom  them ;  they  are  then  taken 
out  and  allowed  to  cool  before  the  mass  inside  is  removed,  which  is  found  when 
cold  to  be  perfectly  hard  and  capable  of  being  ground,  out,  or  sawn  to  the 
proper  dimensions.  But  even  then  the  carbons  are  destitute  of  electrical 
action,  and  their  density  must  be  increased.  This  is  done  by  soaking  them 
thoroughly  in  gas  tar;  they  are  then  laid  aside  to  dry;  when  dry  they  are 
packed  with  charcoal  dust  in  crucibles,  and  for  the  second  time  exposed  to 
great  heat  for  a  considerable  period.  If  their  density  is  not  then  sufficient, 
the  latter  processes  may  be  repeated. 

I  mentioned  above  the  change  that  takes  place  in  the  carbons,  and  the 
wasting  away  of  the  points  through  combustion.  Now  when  the  points  are  at 
a  certain  distance  from  each  other,  the  electricity  will  not  p&ss,  and  the  light 
goes  out ;  this  would  happen  often  in  a  single  night,  and  to  obviate  this 
apparent  disadvantage  several  regulators  have  been  invented  to  keep  the 
carbons  at  the  proper  distance,  neither  too  near  nor  too  far  from  each  other. 
So  gpreat  indeed  is  this  wasting,  that  I  am  told  in  the  short  nights  of  summer, 
more  than  5  feet  of  carbon  is  consumed.  The  regulators  are  driven  by  clock- 
work, a  system  of  wheels,  one  of  which  contains  a  spring  coiled  within  a  barrel 
like  a  watch-spring,  and  modulated  by  what  are  called  revolving  fans,  such  as 
you  may  see  in  musical  boxes.  They  are  so  arranged  that  the  shaft  carrying 
the  positive  carbon  shall  move  more  quickly  than  that  carrying  the  negative, 
if  the  carbons  are  fed  by  a  battery.  If,  on  the  other  hand,  a  magneto-electric 
machine,  such  as  I  have  described,  be  used,  each  carbon  becomes  alternately 
positive  and  negative,  and  the  velocities  of  the  shafts  must  be  equal. 

When  the  current  passes  into  its  full  strength,  an  armature  connected  with 
the  machinery  is  held  down  by  an  electro-magnet  created  by  the  current  itself, 
so  as  to  stop  the  wheels  ;  as  the  carbons  bum  away  the  resistance  increases, 
and  the  strength  of  the  current  decreases,  till  an  opposing  spring  is  able  to 
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orercomethe  magnet  and  rolease  the  armatiire ;  this  in  tarn  releasee  the  look- 
in^-wheel  or  pallet^  and  tha  carbons  are  driren  forward  by  the  main-spring, 
thus  increasing  the  current,  till  the  magnet  a^ain  acquires  sufficient  power  to 
attract  the  armature  and  stop  the  machinerj.  A  lever  is  provided  for  starting 
and  stopping  the  machinery,  and  the  armature  may  be  adjusted  to  the  strength 
of  the  battery  or  Magneto-electric  machine. 


ON  SOAP-BUBBLE  SPECTRA. 


Bt  a.  E.  Gasbod. 

Tou  may  remember  that  last  term  I  read  before  this  Section  a  short 
paper  on  the  Spectra  of  Polarized  Light;  the  phenomena  of  which  I  am 
going  to  speak  in  the  present  paper  are  very  anolagous  to  those  therein 
described.    (N.H.S.  Report,  Midsummer,  1875|p.  58). 

If  you  look  at  the  light  reflected  from  the  surface  of  a  soap-tubble, 
with  a  spectroscope,  you  will  see  a  spectrum  which  will  at  once  strike  you 
as  very  much  resembling  a  Polarized  light  spectrum,  but  you  will  at  once 
notioe  one  important  difference,  viz.,  that  whereas  the  lines  in  the  Polarized 
light  spectrum  are  fixed  in  one  position,  those  in  the  soap-bubble  spectrum 
are  constantly  moving  with  a  sort  of  flickering  motion ;  now  towards  the 
red  end  of  the  spectrum,  and  now  towards  the  violet ;  the  bands  however 
are  seen  to  be  distributed  at  regular  intervals,  and  that  we  know  is  a  sure 
sign  that  it  is  an  interference  spectrum ;  we  must  pause  now  to  consider 
how  the  soap-bubble  colours  are  produced. 

Athough  the  soap-bubble  film  is  of  snoh  extreme  thinness^  it  of  course 
has  two  surfaces,  an  outer  surface  (A),  and  an  inner  surface  (B),  and  a  ray 
falling  upon  this  film  is  partially  reflected  at  the  outer  surface,  but  the 
remainder  of  the  light  passes  through  to  the  second  surface,  and  is  reflected 
there,  and  again  emerges  from  the  film,  and  falls  in  with  the  light  reflected 
from  the  outer  surface,  but  that  portion  of  the  light  which  has  passed 
through  to  the  second  surface,  has  had  farther  to  go  than  that  reflected  from 
the  outer  sufaoe,  and  is  slightly  retarded ;  if  this  retardation  amounts  to 
half  a  wave  length,  we  obviously  have  the  conditions  of  interference,  and 
according  to  the  thickness  of  the  film,  and  the  consequent  amount  of 
retardation,  the  colour  produced  varies,  and  as  in  the  case  of  selenite  plates, 
we  get  a  spectrum  furrowed  by  dark  bands,  distributed  regularly  through- 
out the  spectrum,  and  as  the  thickness  of  the, film  increases  the  number  of 
bands  increases,  and  as  their  number  increases  their  breadth  decreases, 
aooording  to  the  law  given  in  my  paper  on  the  spectrum  of  Polarized  light, 
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viz.j  the  breadth  of  ihe  ban'ls  inoreaaes  inreraely  as  their  number,  or  in 
other  words,  if  we  double  the  nnmber  of  bands  we  halve  their  breadth.  The 
increase  of  bands  as  the  thickness  increases,  is  due  to  the  fact,  that  if  yon 
havQ  a  comparatiyelj  thick  film,  besides  those  rays  which  differ  half  a  wave 
length,  yon  have  others  whioh  differ  1  ^  wave  length,  or  2^  wave  lengths, 
or  any  other  odd  number  of  half  wave  lengths,  but  it  can  never  happen 
that  all  the  colours  save  one  are  extinguished,  and  consequently  neither 
soap-bubble,  or  selenite  colours  are  ever  pure  or  monochromatic.  Newton 
calculated  by  means  of  his  rings  the  tbiokness  required  to  produce  the  different 
colours  in  a  soap-bubble,  these,  you  will  notice,  are  much  less  than  those 
requisite  to  produce  the  same  colours  in  a  selenite  plate. 

The  following  table  gives  the  requisite  thicknesses  for  three  different 
colours,  one  from  each  of  the  first  three  series  of  colours.  The  first  column 
gives  the  colours  produced ;  the  second,  the  number  of  bands  shewn ;  the 
thirdy  the  thickness  of  the  film  of  water  needed  to  produce  that  tint ;  the 
fourth,  twice  that  thickness  as  the  ray  passes  twice  through  the  film ;  and 
the  fifth,  the  thickness  of  selenite  required  to  produce  the  same  colour. 
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The  thicknesses  are  in  fractions  of  an  itach. 


We  will  now  proceed  to  study  the  motions  of  the  spectrum  bands,  and 
the  effects  produced  on  them  by  external  and  internal  agencies. 

If,  instead  of  leaving  our  soap-bubble  exposed  to  the  currents  of  air, 
we  enclose  it  under  a  glass  shade  the  oscillation  of  the  bands  will  be  greatly 
diminished,  and  when  the  soap-bubble  is  tolerably  at  rest,  being  supported 
upon  a  ring  of  wire,  which  is  kept  wet,  we  notice  that  there  is  a  general 
drift  of  the  bands  towards  the  violet  end,  indicating  a  decrease  in  the 
thickness  of  the  film.  I  wanted  to  find  the  rate  at  which  these  bands  move 
towards  the  violet,  and  it  was  therefore  necessary  to  have  a  fixed  scale ; 
and  therefore  I  adjusted  a  prism  of  comparison  to  my  spectroscope,  and  by 
means  of  it  was  able  to  have  two  spectra  side  by  side,  for  comparison ;  as  the 
spectrum  of  comparison  I  employed  a  ten-band  polarized  light  spectrum, 
and  the  space  between  two  bands  in  this  spectrum  I  shall  afterwards  call 
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nnit  distance ;  althongh  I  was  nnable  to  obtain  any  definite  result  owing 
to  nnavoidable  currentB,  &c.,  in  the  film,  it  added  some  interest  to  the 
experiments.  A  band  travels  over  the  nnit  distance  in  periods  varying 
between  two  and  ten  seconds.  There  may  be  some  law  with  respect  to  the 
motion,  bnt  other  moven.ent8  in  the  film  have  prevented  my  getting  satisfao- 
tory  measurements.  The  bubble  when  thus  kept  quiet  preeents  most 
beautiful  appearances,  the  colours  arranging  themselves  in  rings,  with  a 
black  spot,  where  the  delay  is  too  small  for  any  interference  at  the  vertex 
of  the  bubble. 

If  the  bubble  be  blown  and  placed  upon  a  wire  ring,  as  described,  in 
bursting  it  does  not  always  break  into  atoms,  but  shrinks  down,  and  in  these 
cases,  the  bands  in  the  spectrum  move  briskly  towards  the  i  ed,  indicating 
an  increase  of  thickness  due  to  this  shrinking.  If  we  keep  a  tube  in 
connection  with  a  bubble  whilst  examining  its  spectrum,  when  we  blow 
into  the  bubble  the  bands  move  towards  the  violet,  indicative  of  a  decrease 
in  the  thickness  of  the  bubble,  and  on  the  other  hand  if  we  draw  air  out 
of  the  bubble,  the  bands  move  towards  the  red,  and  increase  in  number, 
indicative  of  an  increase  in  the  thickness,  and  if  a  hemispherical  bubble 
be  blown  over  a  basin,  if  the  exhaustion  be  carried  so  far  that  the  surface 
of  the  bubble  is  a  plane,  we  get  sometimes  as  many  as  twenty  bands.  The 
more  quickly  a  bubble  is  blown  the  greater  number  of  lands  it  exhibits, 
as  the  film  has  less  time  to  decrease,  owing  to  draining  off  from  the  top* 
And  small  bubbles  if  blown  from  the  same  solution,  under  the  same  cir- 
cumstances, always  have  more  bands  than  large  ones,  as  the  same  amount 
of  liquid  is  distributed  over  the  same  amount  of  surface.  There  are  always 
currents  of  liquid  moving  in  the  film,  which  causes  the  bands  to  oscillate  in 
the  speotmm,  this  is  due  to  air  currents  and  such  like  causes,  and  at  the 
moment  when  the  tube  is  separated  from  the  bubble,  great  disturbance  is 
produced,  which  does  not  subside  for  a  considerable  time* 

I  now  come  to  the  action  of  external  agencies  upon  the  bubble ;  if  a 
spirit  lamp  flame  be"  brought  near  to  the  side  of  the  bubble  considerable 
disturbance  is  produced,  which  is  shewn  by  the  lively  oscillation  of  the 
bands  towards  the  two  ends  of  the  spectrum,  and  if  the  lamp  be  held  there 
long  enough  the  water  is  vaporized,  and  the  bubble  bursts,  the  disturbance 
is  due  to  convection  currents,  the  heated  liquid  tries  to  rise  into  the  higher 
parts  of  the  film,  and  a  regular  series  of  currents  is  thus  established. 

Similar  effects  may  be  produced  by  blowing  a  current  of  air  along 
the   surface  of  the  bubble,  it  blows  the  liqcid  before  it,  causing  an  increase' 
of  thickness  in  the  parts  towards  which  the  current  of  air  is  directed.  I  daresay 
you  have  noticed  that  if  you  let  a  drop  of  water  fall  upon  a  soap-bubble, 
the  drop  paases  through  the  bubble  without  prodndng  any  apparent  effeoti 
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bow  if  we  direct  the  Bpeotrosoope  to  the  point  where  the  drop  enters,  jon 
notice  that  as  the  drop  passes  through  the  bands  move  towards  the  red, 
indicating  an  iucrease  in  the  ihiokness  of  the  6Im  ;  this  motion  is  very  small 
amoanting  nsnallj  to  half  the  unit  distance;  the  unit  distance  as  I  said 
being  the  distance  between  two  bands  of  a  ten  band  selenite  plate ;  now 
this  increase  in  thickness  is  probably  due  to  two  canseSi  firstly,  to  the  fact 
that  the  impact  of  the  drop  produces  a  depression,  into  which  the  liquid 
from  the  surrounding  portions  of  the  film  fiows ;  and  secondly,  the  film  would 
take  up  part  of  the  liquid  from  the  drop,  but  the  depression  on  first  impact, 
produces  a  decrease  in  thickness  of  the  film,  but  this  I  have  not  yet  been 
able  to  detect  by  the  spectroscope ;  but  if  a  too  rapid  succession  of  drops  is 
allowed  to  fall  on  the  film  it  is  quickly  ruptured.  I  tried  to  repeat  this 
experiment  with  ether,  because  its  impact  would  be  less  forcible,  as  it  is 
lighter  than  water,  but  I  found  that  the  impact  of  the  ether  drop  invariably 
produces  a  rupture  of  the  film.  The  ether  seems  literally  to  tear  a  hole  in 
the  film,  this  may  be  rendered  less  remarkable  if  you  look  at  the  action 
of  a  drop  of  ether  fioating  on  the  surface  of  water,  where  it  behaves  in 
a  most  peculiar  manner,  spinning  round,  and  presenting  the  appearance 
of  a  movement  of  oilise,  such  as  you  see  in  microscopic  animalculro. 

This  brief  sketch  has  entered  but  superficially  into  these  phenomena 
of  the  soap-bubble,  and  a  great  deal  remains  to  be  done,  and  I  will  conclude 
by  expressing  a  hope  that  this  paper  may  arouse  in  some  of  you  a  desire  to 
investigate  these  phenomena  further  for  yourselves^  the  only  apparatus 
necessary  being  a  speotroscope  and  a  soap-bubble,  or  a  single  prism  and 
slit  may  even  be  substituted  for  the  speotrosoope. 
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THE  ORNITHOLOGICAL  SECTION. 


Mbmbbbs.^O.  H.  Dawson,  Esq.,  (Qend). 
S.  Armitage. 
C.  E.  Blaokefcfe-Ord. 
E.  8.  Marshall. 
T.  G.  Balfonr. 
G.  P.  V.  Hume. 
E.  W.  B.  Jones. 
G.  Rogers. 
M.  Bo^rs. 
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The  Ist  Sectional  MeefciDg  was  held  on  October  6th. — ^A.  paper  was  read  bj  T. 
G.  Balfonr,  on  the  Distinction  of  Species*  Among  other  interesting  re- 
marks, he  hazarded  a  theorj  that  there  were  two  species  of 
the  British  Wreo,  as  he  had  seen  several  specimens  with  bine  feathers 
on  their  wings. 

The  2nd  Sectional  Meeting  was  held  on  October  20th — A  paper  was  read  bj  B. 
Armitage  on  the  anatomy  of  a  Hawk,  with  a  few  remarks  on  plumage. 

The  3rd  Sectional  Meeting  was  held  on  Noyember  17th. — ^A  paper  was  read  hj 
C.  E.  Blaokett-Ord,  on  Grouse.  A  Merlin,  which  was  shot  near  Bams- 
bniy  was  exhibited.  After  the  meeting,  C.  E.  Blackett-Ord  was  requested 
to  allow  his  paper  to  appear  in  the  next  report. 

The  last  meeting  was  held  on  Dec.  Ist,  when  E.  8.  Marshall  read  a  paper  on 
Ducks,  which  also  he  promised  to  insert  in  the  report.  The  sectional  meet- 
ings have  been  well  attended  this  term,  and  several  interesting  discussions 
and  descriptions  of  anecdotes  hare  occurred  after  the  papers. 
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ORNITHOLOGICAL  NOTICES. 


Bt  E.  Marshall  and  T.  G.  Baltour. 
Sepfc.  24tli,— Band  Martms^  seen,  T.G.B. 

If     29tli. — House  Martins,  jonng,  T.Q.B. 
Oct.    6th.  — Ohiffchaff,  heard,  B.M. 

„      16ih. — Little  Grebe,  winter  plumage,  E.M. ;  Fieldfare,  seen,  E.M. 

n     16th.— Marsh  Tit,  seen,  E.M. 

„     22nd. — Buzzard,  shot  in  Overton  Belli  hj  Mr.  Price's  gamekeeper. 
Coot,  seen,  E.M. 

II     24th.— Coot|  seen,  T.G.B. 
Nov.   8rd«  — Swallows,  last  seen  in  numbers,  E.M.  and  T.G.B. 

„      7th.  — HeroUi  captured  at  Axford,  Mr.  Coleman, 

„     11th. — Bedwing  and  Tree  Sparrow,  seen  by  B.M. 

„      12th. — Grey  Wagtaili  seen  in  Love  Lane,  T.G.B  ;  Two  Ckwts.seen,  T.G.B. 

„      16th. — Water  Bail,  seen,  E.M. ;  five  Swallows,  seen,  H.  T.  Lucas, 

,1     16th. — Water  Bail,  seen  on  river  opposite  Botanical  Garden,  B.M. 

„      91th. — Swallow,  seen,  0.  H.  Dawsorif  Esq. 

„      20th. — Martin,  seen,  E.M. 

„  80th. — Swallow,  in  Adderlej  Library,  R.  Armitage. 
Dec.  8rd.  — Bramblings,  plentiful,  B.M.  Daring  the  frosty  weather  which 
occurred  about  this  time,  large  qndntities  of  teal,  widgeon, 
wild  duok,snipe,&c.,  visited  thoriver  aboutBast  andWest  Kennett, 
and  large  quantities  of  Bramblings  were  seen  on  the.  farms 
bordering  on  Savernalce  Forest.     Mr.  Coleman. 

„      6th.  —Marsh  Tit,  caught,  E.M.  and  T.G.B. 

„      9th.  — Heron,  found  dead  at  Mildenhall. 
Two  Snipe,  seen. 

Large  flock  of  Peewits  seen  in  the  water  meadows. 
Flock  of  20  or  80  Wagtails,  seen,  E.M.  and  T.G.B. 

„      11th.— Forty  Snipe  with  a  few  Jack  Snipe,  seen  at  Mildenhall,  E.M. 
and  T.G.B. 

A  Merlin  was  shot  at  Bamsbufy  in  January,  1875.     The  specimen  is  now 
in  the  Museum. 
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ENTOMOLOGICAL  NOTICES. 


Thi  following  have  been  kept  by  N.  Manders,  and  inolade  all  the  species  taken 
this  Term.  The  most  noteworthy  being  0.  ISdiisa,  of  whioh  several  speoimens 
have  been  oaptnredi  during  Angost  and  September ;  A.  IrU  seen  near  the 
Oollege  Bathing  Plaoe ;  0.  C-alhum,  caught  near  the  Forest,  the  first  specimen 
oaptored  since  the  foondation  of  the  Sooietji  though  a  specimen  was  captured 
in  1803  bj  B.  H.  Manders ;  and  last,  but  not  least,  8.  ConvolvuU,  of  whioh  one 
specimen  was  captured  in  the  High-Street  and  presented  to  the  Oollege  collec- 
tion b J  B.  y.  Uelrille.  Three  other  speoimens  have  been  brought  here  by  Mr. 
Hbnld,  of  Fewsey,  who  also  states  that  he  had  taken  2  more  (which  he  supposed 
were  A.  Afropos)  but  had  been  thrown  away  accidentally. 

Karnes  of  those  whose  initials  occur  in  the  List : — 

KB.— H.  Boin).  B.y.M.— B.  Y.  Melville.  8.P.— S.  Pxakss.  S.S. — 
8.  Smith.  N.M.— N.  Mandbss.  G.F.— G.  Pearbb.  W.M.B.— W.  M. 
SiCHAXDs.    A.K.W.— A.  E.  Wakd. 

BHOPALOGBBA. 


Ganeptexyx  Bhamni     ... 

Gommon 

.  •  • 

•  •  • 

Aug.  14th,  N.M. 

Colias  Sdnsa  (1  fem.)   ... 

London  Hill 

... 

••• 

Sep.  14th,  G.P. 

„          (1  male)  ... 

London  Hill 

■  •  • 

••• 

Aug.  27th,  S.P. 

„         (Imale)  ... 

Bail  way  Bank... 

•  •  • 

Sep.  7th,  N.M. 

,9         (8  males) ... 

It 

... 

... 

Sep.  9th,  H.B.,  N.M. 

f* 

... 

•  • . 

Sep.  9th,  H.B.,  N.M. 

Pieris  Brassicse  ...        ... 

Gommon 

... 

•.. 

July  80th,  N.M. 

If     BapsB 

if 

..  • 

•  •  i 

„         N.M. 

n     Napi         ...        ... 

9» 

*•• 

(I. 

„         N.M. 

Axge  GMathea 

Babley... 

... 

... 

Aug.  9th,  N.M. 

Lasiommata  .Agena     ... 

Fomt  ... 

... 

... 

Aug.  80th,  N.M. 

tf          Megssra    . . . 

Common 

•  ■ . 

•■• 

Ang.  29th,  N.M. 

Hipparohia  Semele 

Forest  Hill 

. .. 

... 

Aug.  6th,  N.M. 

,,         Jaoira 

Gommon 

••• 

•  t  • 

Aug.  Srd,  N.M. 

„         Tithonus     ... 

9f 

•.* 

B    .  ■ 

„       N.M. 

„         Hyperanthus 

»f 

1  •• 

•   •« 

„       N.M. 

Ooanonympha  Pamphilus 

$9 

••• 

... 

Aug.  Ist,  N.M. 

Apatnra  Iris—sMn 

Gollege  Bathing  Place 

Sep.  6th,  N.M.,  A.K.W. 

Pynthia  Cardui 

Bail  way  Bank... 

... 

Sep.  18th,  S.P. 

YanesM  Atahiata 

Gommoner  than 

usual 

Aug.  29th,  N.M. 

f,        xO            .••          ••• 

Gommon 

... 

••• 

Aug.  21st,  N.M. 

„      Polychloma     ... 

Scarce ..« 

.*• 

•  • . 

Sep.  6th,  N.M. 

n       urucso  • . .        •  • . 

Gommon 

... 

*•• 

Sep.  1st,  N.M. 

Giapta  0-»lbum 

Forest  ... 

•  •  t 

... 

Aug.  20th,  P.S. 
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Argynnifl  Paphia 

••• 

M 

f,      Aglaia... 

•  •  • 

tl 

„       Adippe 

••• 

t» 

•  •« 


Thecia  W-allmm 
ChrysophannB  Plilfldas  ... 
Polyommatna  Corydon ... 

fp  Alezifl     ... 

I,  AgestiB  •«! 


Frozfield  Boad 
Gommpn 
Bablej... 
Common 


••• 


Aug.  lltii,  N.M. 
„         N.M. 

July  Slflfc,  N.M. 
Sep.  6th,  N.M. 
Jfaly  dlBt,  N.M. 
Ang.  10th,  N.M. 
Aug.  llihi  N.M. 


Forest ... 
A  White  Butterfly  was  seen  by  T.  G.  Brown  as  late  as  Nor.  18th. 

HBTEBOOEBA. 
BmerinthnB  Ooellatns    ••• 
II  Popnli 


•9 


TiU» 


Sphinx  ConTolynH 


••• 


•  M 


II      Lig^nsbri... 

Diloba  Onmleooephala... 

Pygeora  Bacephala 
SeopeloBoma  Satellitia  ,•• 
Fhlogophora  Metionlosa 

Oheimatobia  Bromata  ... 


pupa    ... 

•.. 

... 

Sep.  3rd|  8. P. 

...        ... 

••• 

... 

Ang.  lOthi  Mr,  CoUman 

pnpa    ... 

... 

... 

Oot.  IKthi  N.M. 

II       ••• 

••• 

••• 

Oot.  I7th|  N.M. 

Marlboroagh 

... 

... 

Sep.  26th|  B.y.M. 

Pewsey 

... 

. .. 

1  by  Oot.  2nd|  Mr.  Monld 

II      ••• 

••• 

••• 

2  by  Oot.  9th.        „ 

larra    ■•« 

... 

•  • . 

Sep.  llthi  Mr.  CoUman. 

pnpa    ... 

••• 

... 

Sep.  80th|  N.M. 

...                         !•• 

•.« 

.-  • 

Oot.  6th,  W.M'B. 

bred     »•• 

••• 

... 

Oot.  19th,  H.B. 

pnpa    ... 

••• 

... 

Sep.  8rd,  N.M. 

.••        ... 

... 

... 

Deo.  8th,  S.S. 

Pewsey 

••• 

... 

Oot.  2nd,  Mr.  Mould. 

bred     ••• 

... 

••■ 

Oot.  22nd,  H.B. 

plentiful 

•■• 

••• 

Dea  28th,  N.M. 

ras  seen  as  late  as 

Dec  8th  by  N.M. 

...     Sept.  6th. 


The  following  notioes  are  supplied  by  E.  Meyriok^  Esq. 

NOOTUINA. 

Agbotib  AquiLiNA        ...       Thmp 

TORTBICINA. 
DiCROBAicPHA  GoNSOETANA      Bodwyn  Brails  ...     Jnly. 

Cabpooapsa  Juliana    ...        Sayernake  Forest      ...     Jnly. 

Onbphabia  NuBiLANA  ...         Bamsbary       Jnly. 

TINEINA. 

Ohimabacchx  Phrtoanxlla  Thmp ...    Oot.  8th. 

Elachista  Subniorxlla        Boltsridge       Jnne. 

Some  of  the  above  speoies  have  been  known  as  ooonzring  for  some  time, 
bnt  do  not  seem  to  have  been  preyionsly  reoorded. 
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GOBBIGENDUM. 
Halonota  TnopUma  \b  to  be  stmok  oat  of  our  list0|  having  been  wronglj 
inaorted. 

COLEOPTBBA. 


The  f  dUowiag  liztoen  ■pedee  axe  new  to  our  Hsta. 

^ 

GEODBFHAaA. 

Kebria  bveyiooUia 

.*• 

••*        ■••        ••• 

•  •• 

Amara  aonminata 

•• . 

•••        •••        ..• 

•  •• 

Banubnzy. 

Brad joeUnB  f alTU 
Treohna  mmntns..^ 

AAA 

nMnmnn. 

•  ■  • 
••• 

eea                vee                sav 
*••                •••                ••• 

•  •• 

abondant. 

NBOBOFHAGA. 

HeGrophoroB  homator 

It* 

•  •  •        •••        •  1  • 

•  •t 

Bamabiuj. 

N.  TeqnUo 

•  M 

•••        ...        *•• 
MALAOODBBMI. 

... 

Thrap. 

AnthooomnB  faeoiatnfl 

•  .. 

•a.                   •*•                   «.• 

•  *• 

Bamabnry. 

Tillna  eiongatna ... 

•  •• 

•  ••                  •*,.                   ■*• 

••• 

Ptfliniui  pectinioQRiifl 

•  •• 

...                   ...                   •«. 

BHTNGHOPHOBA 

*•• 
t 

Bamabnxy. 

Apoderofl  ooryli ... 

■  •1 

•••        •••        ... 

LONOICOBNES. 

•  *• 

Thrap. 

Graoilia  pygmaea 

.  •  • 

.*•        .••        ... 
PHYTOPHAGA. 

•  •• 

Bamabary. 

Donaoia  eerioea  ••• 

•  •• 

.*•        *•.        t.* 

..• 

Azford* 

Giyptooephalns  anzeolni 

•••        •••        ••• 

••• 

Martinaell. 

Chxysomela  TaziaBB 

•  •• 

•••        ••«        ••• 

*** 

Henawood. 

0.  haemoptera    ... 

.•• 

...                       !••                       ••• 

•  •• 

Henawood* 

Gaatephjaa  raphani 

•  •• 

■tt                        .*•                       ••• 

•  • . 

BamabozT-. 

0.  anredhui  wai  diaooveied  bj  B.  A.  FaEzar. 
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BOTA.NICAL  NOTICES. 


••• 


H.  W.  Thatoher. 

B.  H.  H«  Bdeii. 

E.  F.  im  Thmm,  Esq. 

F.  B.  Thompson,  Esq 


Not  maoh  has  been  done  in  the  Botanical  line  this  term,  bat  by  the  help 
of  the  Bey.  J.  Sowerby,  lists  of  the  plants  in  flower  at  different  dates  have 
been  prooored. 

The  two  important  additions,  or  rather  re-discoreries,  are  Boffina  nodosa 
fonnd  near  Babley  Oopse  by  W.  H.  Maodonald,  Esq. ;  TheHum  humifusum,  on 
Babley  Down. 

Other  notioes  worth  recording  were : — 
Ciukmta  enropaoa  (?)        ...        Sep.  29th... 
Hedera  Helix         ..,        ...        by  Oct.  14th 

Bosaarrensis         Oct.  22nd... 

Tnsailago  f ragrans Deo.  22nd 

Bnsons  aonleatns Deo.  26th... 

Stachys  arvmais  has  been  detected  at  Wootton  Birers,  and  between 
Marlborough  and  Savemake. 
Beseda  luUola,  on  the  Bailway  Bank,  Savemake. 

Ai  regards  the  defoliation  of  trees,  it  may  be  obserred  that  the  leares  re- 
mained on  the  trees  for  a  very  much  longer  time  than  nsnal. 

iEsonlns  Hippooastannm  Horse  Ghestnnt  ...  Leafless,  Not.  1st. 

Fagns  Sylvatioa Beech      Leafless,  Nor.  8th. 

Tilia  Eoropsea       Lime        „               „ 

XJlmns  Montana    Elm         some  still  green,  Nov.  10. 

Qnercns  Bobnr      Oak         „ 

Acer  Oampestre    Field  Maple       ...  „ 

The  Mulberry  was  not  defoliated  till  26th  Nov. 


The  following  list  gives  a  pretty  accurate  list  of  the  plants  in  flower  on 
Oct.  14th  and  16th  (marked  0),  178  in  number,  and  those  observed  between 
Oct.  29th  and  .Nov.  6th  (marked  N),  69  in  number,  both  lists  obtained  by 
Bev.  J.  Sowerby. 

Banunoului  majus  ••• o 

penicillatus     o  Fumaria 

aoria..«..iMt o    n  officinalis •••    o 

repent •• o    n  Nasturtium 

Fapaver  officinale  .., o    n 

rhoeas o    n  Sisymbrium 

GheUdonium  offloiDale o    n 
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Braarioa 

napns  o 

Sinapis 

UToniis  o    n 

alba •••    o    n 

Lepidinm 

oampefftre  o 

CapMlIa 

biina*pastoEU    ...    o    n 
86B6bi6ra 

ooronopiiB   (,••    o 

Bapfaaniia 

Bapbanistnim    ...    o 

Intea    « •    o 

luteola o 

Tolgaie    o 

Yiola 
arrviuiifl  ..•. ..•    o 

Polygala 
Tolgarui  o 

Ljobnifl 

yoiportina  •.•«    o 

dinma • o    n 

Azaoaria 
■arpyllifolia    ,•.„„         n 

Stallazia 

media  o    n 

gzaminea  .«•.•., o    n 

06rasfciiiii& 
g^loiiiAratiiiD    M«*M    o 
tririale , •    o    n 
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GOLLBOTION    OF   BIRDS 


IN 

THX 

V 

SOOrRTT'S  MUSEUM. 

1 

1        1 

Bateo  ynlgarifl — Common  BozEaxd 

... 

•  ■  a 

1 

1 

SaliBbniy 
Plain. 

Arohibnteo  lagopns— Bongh-legged  Biuzard 

•  ■  . 

1 

Aqnila  cbryBaStos— Golden  Eagle 

a*. 

«•• 

Haliaeetns  albidllft— Whiie-tailed  Eagle 

•  a  . 

1 

Faloo  peregiinoB — Peregine  Valoon 

... 

•  •  t 

1 

> 

Hypotriorcliis  snbbnteo — Hobby 

... 

... 

• 

Marlborough, 
1872. 

i 

H7x>otziorohi«  aesalon — ^Merlin   ... 

... 

a  ai 

2 

t 
BamBbnrv, 

1876. 

TinnanoQliui  alandarins — Kestrel 

•  •  a 

•  a  • 

5 

•t 

Mflyns  regaliB-Kite        

A. 

a  *  . 

1 

Aooipiter  NisnB — Sparrowliawk  ... 

... 

... 

6 

•t 

Bwinia  nlnla— Hawk  Owl 

•  a  a 

•  •« 

1 

Athena  noofcna— Litile  Owl 

... 

.•• 

I 

1 

Cornwall. 

Bjiniiun  alnoo— Tawny  Owl 

•  •• 

... 

2 

1 

OfcuB  Tolgaxia— Long-eazed  Owl ... 

.*• 

... 

1 

Otna  braohyotiia^Sliort-eaired  Owl 

•  •• 

.  .. 

1 

1 

. 

.  •• 

..• 

1 

1 

k 

Gaprimiilgiui  eozopaeu — Gootmoker 

... 

*•  . 

4         2 

Marlborongh. 

Pypaeliui  apoa--Swift      

•  *• 

... 

8 

1 

Hinmdo  nutica-^Swallow 

•  •• 

t** 

7 

1 

Cotne  zipazia— Sand  Martin 

... 

... 

2 

Cbelidon  nrbica^Honse  Martin ... 

... 

... 

8 

1 

Goraoiafi  ganrnlft^Boller 

... 

•  a  a 

1 

Banbury. 

*  Males.       t  FenuUes. 
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Aloedo  ispida— Kingfisher  

Merops  apiaster — Bee-Eater        

Upnpa  epops — Hoopoe      

Bitta  enropaea — Nnthatch  

Gerthia  familiariB — Tree  Creeper 

TroglodjieB  parvulufl— Wren       

Galamodyta  Bchaenobannfl — Sedge  Warbler 
Calamodyta  amndinacea — Beed  Warbler 
Calamodjta  InBcinoides^  BaWs  Warbler 
Calamodyta  loouBtella — Grasshopper  Warbler 
Bjlvia  nndata — Dart  ford  Warbler         t.. 
Sylvia  oinerea — Common  Whitethroat  ... 
Sjlyia  cnrmoa— Lesser  Whitethroat 
Sylyia  sibilatrix — Wood  Warbler 

Sylvia  atricapilla— Black  Cap     

Sylvia  hortensis — Garden  Warbler 
Sylvia  troohilns — ^Willow  Warbler 

Sylvia  nif a— Chiff-Chaff 

Begins  orislatas — Golden- crested  Wren 
Begolos  ignicapillns — Fire-crested  Wren 
Lnsoinia  vera — Nightingale        ... 

Bnticilla  phoenionra — Bedstart 

Bntidlla  Uthys— Black  Bedstart 

Erythaous  mbeonla — Bobin        

Cyaneonla  snedoa — Blae-throated  Warbler 

Sazioola  oenanthe — Wheatear     

Fratinoola  rabicola— Stone  Chat 
I^ratincola  rabetra — Whin  Chat 
Accentor  alpinns — Alpine  Accentor 
Accentor  modolaris — Hedge  Sparrow    ... 

ParoB  major — GHreater  Tit  

Paras  ater — Cole  Tit        

Paras  palnstrii— Marsh  Tit        


&^ 

4 
2 


1 
1 
6 
4 
4 
1 
1 
1 
4 
1 
6 
4 

11 
7 
6 
9 
1 
7 
5 
1 
8 
1 
1 
1 
1 
1 
6 

16 
8 
1 


2 


1 
1 


e 

00 


S    1 


1 
1 


8 


1 


2 


Paras  csBmlena — ^BlneTit  

Paras  cristatofl— Crested  Tit      

Paras  caodatocH- Long-tailed  Tit  

Asgithaliui  biarmionA— Bearded  Tit       

*  KalM*       t  Femalef. 


Marlboroogh. 
7         1 
1 

9  1 

2 
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Motaoilla  alba—White  Wagtail 

Motaoilla  Yarrelli — Common  Wagtail    ... 

Motaoilla  flaya —  Grej  Wagtail 

Motaoilla  Bayi — Bay's  Wagtail 

Motaoilla  boarnla — Grej-headed  Wagtail 

Anthas  obscurns — Rock  Pipit     

AnthuB  plmnatna — ^Tree  Pipit      

Antbns  pratensia — Meadow  Pipit 
Anthna  Eiohardi — Biohard'a  Pipit 
TuidiiB  Tifloiyonu — Missel  Thrush  ..« 

Tnrdns  pilaris — Fieldfare  

TnidoB  mnsions — Song  Thrash 

Tnrdiis  iliaoiis — Redwing  

Tmdns  memla — Blackbird  

Tnrdns  torqnatos — Ring  Onzel 

Hy  drobata  oinclns^Dipper         

Oriolns  galbnla— Golden  Oriole  ... 
Mnsoioapa  griseola — Spotted  Flyoatoher 

Ampelis  garmla — ^Wazwing        

Enneootonns  eollnrio — Bed-baoked  Shrike 
Lanins  senator — Woodohat  Shrike         ..• 

Garmlns  glandarins — ^Jay  

Pioacandata — Magpie      

Corms  ooraz— Bayen       ...         ...         ... 

Corrns  corone — Carrion  Crow     

Corvns  oomix — Hooded  Crow      

Corvns  frngil^gns — Book  

Corvas  monednia — Jackdaw        

Pastcnr  roeens — Bosy  Pastor        

Stnrans  mlgaris — Common  Starling 

Fringilla  celebs— Cha£Bnoh        

Fringilla  montifringilla — Brambling 

Fringilla  oardnelis — Goldfinch     • 

Fringilla  spinna — Siskin  ...        ... 

Fringilla  ohloris — Greenfinch      

Passer  domesticns— Honse  Sparrow 

.      •  Males. 


«•• 


1 

• 

1 

1 

«0 

1 

03 

* 

1 

8 

1 

1 

6 

1 

1 

2 

1 

3 

1 

1 

9 

•t 

2 

•ta 

6 

•ti 

1 

1 

1 

1 

•t 

1 

4        •t 
semialbina 

1 

shot  at 
Preshnte 

• 

1 

• 

1 

1 

2 

2 

1 

1 

1 

9 

1 

1 

7 

6 

2 

1 

1 

2 

4  2          2 

Marlborongh. 

5  1 

1 

1 

1 

6 

1 

4 

•t 

5 

»+ 

•t 

1 

1 

8 

1 

10 

• 

1 

7 

1 

t  Females. 
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00 

Si 


I, 


«0 


CQ 


••• 


Passer  moutannfl— Tree  Sparrow 
Ooooothranstos  yulgaris— Hawfinch 

j^frrhnla  mbioilla — Bullfinoh     ••• 
Loxia  oonrirostra— Crossbill       ..« 

Linaria  oannabina — Linnet 

Linaiia  flayirostris — Twite 

Linaria  linaria — ^Mealj  Bedpole  ... 

Linaria  mfescens — Lesser  Bedpole 

Oitrinella  citrinella — ^Yellow  Hammer  ... 

Oitrinella  oirlns — OirlBnnting 

Oitrinella  hortnlana — Ortolan  Bunting  ... 
Oitrinella  miliaria — Oommon  B anting  . . . 
Oitrinella  sohoeniola^'Blaok-headed  Banting 
Emberiza  nivalis — Snow  Banting 

Otoooris  alpestris — Shore  Lark 

Alaada  arvensis — Sky  Lark        


••• 


Alaada  arborea — Wood  Lark       , 

Alaada  oris tata—  Orested  Lark 

Alaada  oalandrella— Short-toed  Lark 

Picas  major— Greater  Spotted  Woodpecker 

Picas  minor — ^Lesser  Spotted  Woodpecker 

Qecinos  viridis — Green  Woodpecker      

Yanz  torqailla — Wryneck  

Oacalas  canorns^Oaokoo 

Oolamba  livia — Eock  Dove  

Oolambaoenas — Stock  Dove        

Oolamba  palambas — Wood  Pigeon         

Tartar  aaritas — ^Tartle  Dovo       

Fhasianas  oolchicoB — Oommon  Pheasant 
Phasianas  oolohicas  var. — ^Whtte  Pheasant 
Fhasianas  torqaatos— Ring-Necked  Pheasant  ... 

*  Males.        t  Females. 


1 

2  4 

Marlb.  Karlb. 

6  • 

•t 
Monmoathshire. 

12 

1  2 

1 

1  1 

5  12 

4 

2 

5 

8 

1 

1 

8 

yoang 

albino 

Calne,  1870. 

1 

1 

1 

1  4 

Marlboroagh. 

1  1 

Marlboroagh. 

1    •t  11 

Marlboroagh. 

1  2 

112        1 

1 

8 

5  1 

1  1 

1        tf 

•t 

•t 
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TmSdx  omorea — Gommon  Partridge  ... 
Ootnmix  oommiinis — Common  Quail  ... 
Cotnmix  oommnnis  Tar. — Italian  Qnail 

Cacoabia  mf a — Bed-legged  Partridge     . . . 

Tetrao  nrogalloB — Caperoailzie 

Tetrao  tetrix — Blaok  GronBo       

Lagopna  ScoticnB — Bed  Gronse 

Lagopna  mntns — Ptarmig^an       

OUs  tarda — Great  Bustard  

OedionemoB  crepitans — Stone  Oorlew   . . . 

Yanelliis  oristatiui — ^Peewit         

Bqnatarola  helyetioa — Grej  PloTor 
Charadrins  apricarins — Golden  Plorer  ... 
Gharadrina  thrationla — King  Plover 
Charadrins  oantianns — Kentish  Plover 
Haematopns  ostralegns — Oyrter  Catcher 

Cinclns  interpres — Turnstone      

Ardeacinerea — Heron      

Ardea  purpurea — Purple  Heron  ... 

Ardeola  minuta — Little  Bittern 

Botaurus  stellaria — Common  Bittern     ... 
Platelea  leucorodia-^Spoonbill 


••• 


!•• 


•  •• 


Nnmeniusarquata— Curlew        ... 
lamosa  sBgo-cephala — Black-tailed  Godwit 
Limosa  lapponica — Bar-tailed  Gh)dwit 

Tetanus  calidris — Bedsbank        

Tetanus  glottis — (^reenshank      

Tringoides  hjpo.euoos — Common  Sandpiper    . . . 
Tringoidet  Bartramius — Bartram's  Sandpiper  (?) 
Himantopus  antumnalis— Stilt  Plover  ... 

Beourvirostra  avooetta —  Avocet  

Philomaohus  pognax — Buff  and  Beeve 

Tringa  mari  tima— Purple  Sandpiper      

Tringa  cinclus— Dunlin 

Tringa  minuta— Little  Strub      

CalidriB  arezuuna — Banderling     • 

*  Males.        t  Females. 


• 

•• 

i 

• 

oo 

1 

7 

1 

4 

1 
1 

2 

Marlborough. 

2 

2 

2 

2 

1 

2 

2 

1 

2 

2      young 
Marlborough. 

4 

1 

1 
4 

1 

1 

2 

1 

1 

2 

2 

2 

1 

6 

8 

1 
2 

1 

1 

2 

1 

1 

2 

1 

1 
1 

1 

Norfolk. 

2 

1 

1 

2 

1 

8 

2 

•t 

1 

1 

2 

1 
1 

1 

1 

m 

1 

2 

•t 

1 

1 

1 
6 
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Galliziago  soolopaoina — Common  Snipe  ... 
Qallinago gallinnla — Jack  Snipe... 
Fhalaropos  falicarioB — Gtnj  Fhalarope... 

Aramns  aqnations — Water  Bail  ...  i.« 
Ortygometra  orex— Land  Bail  ...  ••• 
Ortjgpmetra  porzaua — Spotted  Orake  . . . 

Gallinnla  cbloropns — Moorhen 

Fnlica  atra — Ooot ... 

Anser  oinerens — ^Tame  Goose      ..«         ... 

GjgnnB  olor— Mnte  Swan .  •  •         ...         ... 

Dafilaaonta — Pintail       ••• 

Anas  boscbas — ^Wild  Dnok 

Qnerqnednla  creooa — Teal  

Orytb ja  f erina — Poobard ...         .  •  •         ... 

Bnoepbala  olangnla — Golden  Eye 
Somateria  mollissima^-'Eider  Dnok 

Oidemiafnsca — ^Velyet  Scoter     

Mergns  castor —  Goosan  der  . .  • 

Mergns  serrator — Bed  breasted  Merganser 
Mergfns  albellas — Smew  ...         t.t 
Ooljmbns  glacialis — Great  Nortbem  Diyer 
Golymbns  arcticns — Bl«ck-tbroated  Diver 
'Podioeps  oristatns — ^Crested  Grebe        ... 
Podioeps  minor — Dabcbiok 
Gbenalopex  impennis — Great  Ank 

Chenalopex  torda — Bazorbill    .... 
Aloa  arotioa — Common  Puffin 


••• 


••• 


••• 


••« 


... 
««• 
••• 


••• 


••• 


••> 


••• 


CO 

2 


I 


I 

•t 
1 


Marlborongb* 

2  1 

8  1 

1  2 

Marlborough. 

4       •t  1 

8       •• 


2 


1 


Marlborough* 
1 

Marlborongh. 

t 
Marlborough. 


2 


1 
1 
1 


•  1 


1 

1 
7 

painted 
oast. 


1 
1 


3 

1 


•fl 

young 


2 
2 


Uricagrylle — Black  Guillemot 

Uria  troile—  Common  Guillemot ... 

Procellaria  peli^ca  -  Stormy.  Petrel      

Lams  canus — Common  Gull 

Larus  marinus — Greater  Black-baoked  Gull 

*  Ma  t  Females. 


Marlborough. 

1  2 
3  2 
12  1 

2  • 
1                   •t 


si 


II 


1        2 

1 


1 
1 
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Lama  f  naonB — LeBser  Blaok-baoked  Ghill 
Lama  glancoB — GlanoonB  Gall  ... 

Lanu  argentatnfl — Herring  Gall 

LaroB  ridibondas — ^Blaok-headed  Gall  ... 

LaroB  atrioilla — Laoghing  Gall 

Laroa  minatas — Little  Gall         


Bi«a  tridaotyla — Eittiwake 
Sterna  birando — Arotio  Tern 
Sterna  flaTiatilis — Common  Tern 
Sterna  paradisea — BoseateTem  ... 
Sterna  oantiaoa — Sandwioh  Tern 
Sterna  minata — Leaser  Tern 
Graoolos  oarbo— Cormorant 


••• 


1^ 


••• 


Ocjpliaps  lopbotes— AoBtralian  Crested  Pigeon 

CbiysolopbaB  piotoa — Golden  Pheasant 

Baplocomos  nyotbemeras — Silyer  Pheasant 
DzomaiaB  novae — Hollandiae  Emn        


8 
3 
1 


I 


1 

Bookley. 


1 


2 
2 


1 


i 

o 


t*  -J 


8 

I 


Australian  Bozzard 

Laoghing  JaokasB  ... 

Caidixial  Bird 

Spirit  Druik  (?)      ... 

Game  Oook 

Hmnming  Bird  and  nest 

Ck)dkatoo     ...        ••• 

Indian  Skins  presented  bj  Camegj  and  Spiy,  also  Spi/s  Indian  Bggs. 


•It 


..• 


1 
1 
1 
1 
1 
1 


*  Males.       t  Females. 
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HAXIME    DBSIDEBATA. 


eiTUTVBD  OK  IN  THE  VLISH. 


Long-6ared  Owl. 
Bed-baoked  Shrike 
Spotted  Fljoatoher. 
Hedge  Sparrow. 
Stonechat. 
Whinohat. 
Wheatear. 

Grasshopper  Warbler. 
Hedge  Warbler. 
Beed  Warbler. 
Kightmgale. 
Blaokoap. 
Garden  Warbler. 
Whitethroat. 


Whiteihroat. 
Wood  Warbler. 
Willow  Warbler. 
Ohiff-Chaff. 
€K>lden-Ore0ted  Wren. 
Cole  Tit. 
Long-tailed  Tit. 
Pied  Wagtail. 
Grej  Wagtail. 
Bkj  Lark. 
Common  Bnnting. 
Blaok-headed  Bunting. 
Tree  Sparrow. 
Goldfinch. 
AlBO  all  Dncksf  Bggi. 


Linnet. 

Bollfinoh. 

Starling. 

Carrion  Crow. 

Jaokdaw. 

Jay. 

Wryneck. 

Creeper. 

Wren. 

Sand  Martin. 

Bing  Dove. 

Stock  Dove. 

Turtle  Dove. 

Woodcock. 


Nuthatch. 
Bedfltart. 
Tree  Pipit. 


AKD  KiqUIEB  BEPLACINO. 

Meadow  Pipit.  Yellowhammer. 

Bedpote.  Lesser  Spotted  Woodpecker. 

Siskin. 
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DONATIONS  TO  THE  MUSEUM. 


Spotted  Orake  {Orea  Poryona)— bj  H.  M.  Power,  Esq. 

Goosander  (Mergtu  Oasior) — hj  H.  Dumbleton,  Esq. 

Three  Great  Northern  Diyers  (Colymhw  QT€bciali8)—hy  H.  Dambleton, 

Esq. 
Shieldrake  (Tadoma  Vulpemser) — by  H.  Dambleton,  Esq. 
Bpeoimens  of  Book  Salt  from  Berchtesgadeiii  in  South  Germany*- 

hy  an  O.V. 
A  yerj  yalnable  series  of  speoimens  of  gold,  Ao,, — hj  F.  Andrews, 

Esq.|  per  J.  F.  Biden,  Esq. 
Ifanndy  Honey,  1874— by  B.  S.  Hansel,  Esq. 
Transactions  and  Proceedings  of  the  Now  Zealand  Institate,  Yol.  7th, 

— by  the  Institute. 
Catalogue  of  Coins  in  the  collection  of  Hajor  Creeke— by  the  Author. 
"  Tnrf  Canrings  "  by  J.  Sterens,  Esq.,  H.B.O.P.— by  the  Author. 
Gray's   Handbook    of  Birds,   3   vols.— by  Bight  Hon.  Sir  David 

Dondas. 
Science  Gossip— by  Bev.  J.  H.  Fuller. 
The  collection  of  Gold  Ore,  &c.,  presented  by  F.  Andrews,  Esq., 

deseryes  more  special  enumeration. 
Gold  Ore^  very  rioh  (14}  oz.  of  gold  to  ton  of  Ore) ;  2  specimens. 

a,        Wantanga  Hine. 
Quartz  and  Gold— Colorado. 
Gold,  Silrer,  Ac. — Gilpin  County,  Colorado. 
Silver  and  Galena — George  Town. 
Galena  from  Utah  and  Ghranger  mine. 
Galena  showing  large  cubes. 
Brittle  and  Buby  Silver — (two  specimens). 
Tellurium  from  Scott  Hine,  Cold  Spring  Hine,  and  Forest  HinOi 

Colorado. 
Telluride  from  Sugar-loaf  Districti  Colorado. 
Petzite  from  Forest  Hine. 
Native  Copper  from  Colorado. 
Carbonate  of  Lead  from  Bedwing  Hine,  Utah,  besides  speoimens  of 

the  lurfaoe  Bodks^  &o.,  from  the  District  of  Utah,  fto. 


Si 


ACCOUNTS. 

JANUARY,    1876. 


MECEIIT?. 


£  «.    d, 
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Sale  of  Reports        54  17  6 

SnbBoriptiou8(Hon.Member8)  17  6 

Ditto  Members         3    0  0 


EXPENDITUBE. 

£  s.  d. 
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Velvin       ... 

... 

... 

...    7 

1 

9 
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£69 

7  11 

MAY, 
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Arroars  (Hon.  Members)        0  17  6 

Ditto  (Members)     1  16  0 

Sale  of  Reports        28  12  0 

Members*  Subscriptions  ...     1  18  0 


1876. 

£  8.  d. 

Velrin        1  18  0 

Dock  (1st  Field-Day)     ...    6    0  0 

Dock  (2nd  ditto)      3  13  6 

Perkins  (Printing  Reports)  43    8  0 
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GROUSE. 

The  phjBical  oharftoterifitica  of  the  genns  Tetraonide  are  aa  follows  :— 
The  bill  is  stron^f  and  shorfc,  the  tipper  mandible  being  oonvez,  and  arched 
from  the  base  to  the  tip  :  The  nostrils  are  basal  and  lateral,  partly  closed  by 
an  arohed  scaly  oorering,  and  entirely  hidden  from  view  by  a  growth  of  closely- 
sot  small  feathers.  The  skin  immediately  above  the  eye  is  naked,  and  red 
with  papillae,  the  bright  or  dall  oolonr  of  this  skin  being  a  sure  teat  of  the 
health  of  the  bird,  that  of  the  healthy  bird  being  a  brilliant  scarlet, 
while  in  diseased  birds  the  scarlet  fades  to  a  dall  reddish  brown.  The  wings 
are  short  and  ronnded,  the  fifth  qnill-feather  being  the  longest ;  the  tail 
consists  of  sixteen  feathers.  The  toes  are  naked;  there  are  three  in  front 
united  as  far  as  the  first  joint,  and  one  small  one  behind. 

First  and  foremost  of  the  foar  kinds  of  grease  comes  the  largest  and 
rarest,  the  caperoailie.  Its  name,  the  Graelic  Cji^puUcoille,  as  well  as  the  Latin 
utt/gallas,  refen  to  its  large  size.  It  is  rarely  met  with  in  Scotland,  its 
general  home  being  the  pine-woods  and  moors  of  Norway,  principally  in  the 
northern  districts.  It  does  not,  howerer,  remain  on  the  open  hills  when  snow 
is  on  the  ground,  but  like  the  rest  of  the  genns  tetraonidae,  makes  downwards 
for  the  shelter  and  food  afforded  by  the  forests  and  low-lying  valleys.  Its 
food  is  the  shoots  and  young  leaves  of  the  Scotch  fir,  which  it  is  said  to  prefer 
to  the  spruce,  though  what  difference  exists  between  the  two  as  articles  of 
food  is  hard  to  see.  Juniper,  cranberries,  and  blaeberries,  with  the  insects 
found  on  them,  also  furnish  it  with  food.  In  the  spring,  often  even  before 
the  snow  is  nearly  g^ne,  the  cocks  make  the  woods  resound  with  their  calls 
to  the  hens.  It  is  hard  to  describe  this  extraordinary  manosuvre ;  imagine  a 
large  bird  seated  on  a  branch  or  on  the  trunk  of  a  fallen  tree,  with  his  head 
thrown  back,  his  eyes  closed,  and  his  beak  widely  distended,  and  his  feathers 
raffled  like  those  of  an  excessively  irate  turkey-cook.  In  this  position,  for 
several  minutes,  he  emits  a  hideous  and  startling  medley  of  sounds,  crowing, 
singing,  and  ducking,  all  mixed  together.  They  usually  keep  near  certain 
spots  during  the  season  in  which  they  do  this,  and  often  fight  furioasly  among 
thenoBelves.  The  females  make  a  rough  nest  on  the  ground,  and  the  young 
are  from  six  to  twelve  in  number ;  these  stay  with  the  mother  till  autumn, 
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the  cock  desortin^  the  heQ  daring^  her  inoabation,   and;  remaining  hidden 
among  the  bnshos  and  roo'is  daring  the  time  of  changing  their  pinmage. 

Except  when  the  ground  ifl  covered  with  snow,  the  Capercailie  remains 
on  the  ground  daring  the  daj  time,  g^oose  being  from  the  natnre  of  their  feet 
rather  walkers  than  peroherj — ^bnt  roosts  oa  tre33;  in  yery  cold  weather  like 
other  groase,  thej  frequently  bury  themselres  in  the  snow.  Their  flight  is 
often  long  and  lofty,  and  is  yery  quiet  considerinap  the  large  size  of  the  bird  : 
the  weight  varies  from  ten  pounds  to  fifteeui  in  the  cooks,  the  hens  being 
considerably  smaller. 

The  Capercailie  is  easily  domdsticitel,  and  there  are  stories  of  its  even 
breeding  in  confinement,  the  oio'ia,  howdver,  often  b9X)m9  very  savage,  and 
will  attack  all  intruders  very  fiercely.  Hybrids  of  the  Capercailie  and  the 
blac^x  grouse,  generally  males,  have  frequently  been  m6t  with:  of  their 
plumage,  as  well  as  of  the  plumage  of  all  the  kinds  of  grouse,  Yarrell  gives  a 
very  good  account. 

Next  in  natural  features  to  the  Capercailie  comes  the  Black  Grouse.  I 
will  speak  of  this  species  ani  not  of  the  Ptarmaigan,  here,  because  though 
the  Black  Grouse  is  far  ths  more  common  in  Graat  Britain,  it  resembles  the 
Capercailie  in  being  gregarious  and  in  being  more  of  a  tree-inhabiting  bird 
than  the  other  two  varieties  of  grouse.  Like  the  Capercailie,  the  Blackcock 
summons  the  hens  to  him  in  the  sprlnj  by  ''booking,"  though  not  so 
elaborately  and  furiously  as  the  larger  bird  :  they  soon  desert  the  hen  when 
incubation  begins,  though  about  fifteen  years  a^o  a  brood  of  young  black  game 
was  observed  near  Whitfield,  in  North umberlan;],  towards  the  end  of  August, 
nearly  twenty  in  number,  accompanied  no^  only  by  the  hen  but  also  by  the 
old  cock:  this  however  is  quite  a  solitary  instance,  and  even  here  the 
presence  of  the  cock  with  the  young  brood  may  have  been  accidental  and  only 
temporary.  The  old  cooks  congregate  in  little  bands  of  six  or  seven,  and 
fight  furiously ;  upwards  of  fifcy,  however,  were  lately  observed  together  in 
the  spring,  in  the  North  of  Bngland ;  their  flight  is  very  long  and  often  lofty ; 
in  the  spring  especially  they  travel  great  distances,  and  even  young  birds  less 
than  a  year  old  will  fly  thrae  or  four  miles  when  disturbed.  The  old  cocks 
are  exceedingly  wary  and  consequently  hard  to  approach  ;  the  younger  birds 
on  the  other  hand  are  exceedingly  tame,  and  will  lie  so  close  that  early  in  the 
season  it  is  almost  barbarous  to  shoot  them ;  it  would,  indeed,  be  better  if  the 
commencement  of  the  season  for  black  game  was  fixed  a  fortnight  later,  as 
the  young  birds  are  rapidly  acquiring  more  mature  wits  as  well  as  more 
complete  plumage  and  larger  bodies,  about  the  end  of  August. 

The  black  grouse  live  principally  on  low  ground  at  the  edge  of  the  moors, 
eating  grass  seeds,  heather  shoots,  and  the  young  sprays  of  Scotch  fir ;  they 
not  unfrequently  visit  corn  fields ;  thus  they  are  often  brought  into  contact 


with  pheasants,  and  hjbrids  of  fche  pheasanb  and  blaok  grouse  (and  eyen  o^ 
b^aoV  groasa  and  barn-door  fowls),  have  been  frequently  met  with. 

The  Bed  Grooae  differs  in  several  oharacteristios  from  the  above  speoies 

of  gronse,  notablj  in  having  the  toes  oompletelj  feathered  with  small  light 

grej  feathers,  which  are  well  adapted  for  protecting  its  feet  in  oold  weather, 

sinoe  anlike  the  blaok  gpronse  and  Capercaillie,  it  never  perches  on  trees ;  it 

often  buries  itself  in  the  snow,  and  instances  have  been  met  with  of  birds 

boLDg  thns  starved,  a  omst  forming  on  the  snrfac3  while  they  are  below  in  a 

sort  of  torpor,  through  which  they  are  subsequently  unable  to  penetrate  to 

ihe  surface  again.    The  snow  is  also  their  enemy  in  another    way,  for 

unprincipled  sportsmen  clothe  themselves  in  white  and  are  thus  enabled  to 

approach  the  birds  much  nearer  than  they  would  otherwise  be  able  to  do,  in 

the  wild  state  of  the  grouse  in  winter.    In  severe  weather  they  leave  the 

higher  ground  for  the  rough  fields  and  broken  ground  at  the  edge  of  the  moors, 

to  a  great  extent,  to  obtain  shelter  and  greater  warmth  than  is  possible  on  the 

bleak  exposed  parts  of  the  higher  moors  :  however  their  feathers,  which  are 

of  great  thickness,  are  an  ample  provision  against  almost  any  amount  of  cold, 

and  will  e^en  stop  shot  from  penetrating  at  a  long  range,  in  the  latter  part 

of  the  year,  when  they  are  in  their  full  winter  plumage  and  their  feathers  are 

hardened  by  the  weather.  Their  flight  is  very  rapid,  and  they  generally  turn  with 

the  wind,  when  disturbed,  and  depart  to  leeward  with  considerable  activity.    On 

the  Northumberland  moors  a  considerable  number  of  birds  move  up  into  the 

higher  ground  when  they  pair  in  early  spring,  and  move  downwards  when 

the  young  are  grown,  making  still  nearer  the  grass  lands  as  winter  comes  on. 

The  female  sits  very  dose  on  her  nest;  the  fewer  hen  birds  to  be  seen  on  a 

moor  in  the  breeding  season  the  better,  for  they  will  not  rise  till  almost  lifted> 

so  that  without  a  dog  scarcely  half-a-dozen  nests  could  be  foand  in  the  day. 

English  grouse  arrive  at  full  growth  earlier  than  'Bootch,  the  young  birds 

shot  at  the  beginning  of  the  season  are  larger.    The  red  grouse  is  readily 

tamed,  breeds  in  confinement,  and  may  even  be  taught  to  perform  tricks ;  a 

story  of  one  which  oould  speak  is,  however,  hardly  credible. 

The  Ptarmigan,  the  smallest  grouse,  is  only  found  in  Scotland,  though  in 
former  days  it  esistad  further  South.  It  still  remains  in  the  wildest  parts  of 
northern  Sootland,  living  on  berries,  seeds,  and  tender  shoots ;  it  is  easily  ap« 
proaohed,  probably  from  being  rarely  disturbed.  They,  like  the  red  grouse^ 
assemble  in  large  packs  of  fifty  or  more  in  winter,  but  the  broods  remain 
united  later  in  the  year  thru  is  the  case  with  other  species.  The  Ptarmigan  is 
remarkable  for  changing  its  plumage  to  nearly  white  in  winter,  being  in 
summer  of  a  mottled  brown :  the  red  grouse  often  has  the  tips  of  the  feathers 
on  its  breast  white,  so  as  to  make  it  almost  entirely  white-breasted,  but  this  is 
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partly  oaased  by  age,  and  is  nofc  nniyenial ;  it  is  also  generally  confined  to 
cocks. 

The  mysterions  disease  which  has  lately  decimated  the  gronse  has  been 
the  scarce  of  mnch  specnlation,  bnt  it  is  the  opinion  of  a  practical  experienced 
authority  that  it  is  caused  by  internal  parasites  resulting  from  the  fact  that  the 
grouse  are  obliged  to  eat  old  dry  musty  heather-shoots  instead  of  young  and  ten- 
der ones.  This  is  caused  by  two  things ;  firstly,  the  heavy  stocking  of  the  moors 
with  sheep  and  homed  cattle,  and  the  progress  of  draining,  makes  the  heather 
poor  and  weak  as  well  as  dirty  and  trampled,  while  when  heather  is  burnt  off 
to  renew  it,  the  sheep  eat  it  before  the  £^use  oaujget  at  it — as  the  sheep  like 
it  better  than  grass,  and  the  grouse  will  not  come  to  it  while  sheep  are  there 
— and  before  it  can  grow  strong  and  healthy.  Secondly,  the  selfishness  of 
many  owners  of  moors  causes  them  not  to  shoot  over  their  moors  for  several 
seasons,  to  ens  are  heavy  sport  when  they  do  go  to  shoot,  and  in  consequence 
the  overcrowding  of  the  gprouse  helps  the  causes  above  mentioned,  so  that  the 
disease  seems^ likely  to  become  periodical.  It  is  certain  that  the  reclaiming  of 
mountain  and  moor  land,  which  is  being  sucoesef  oily  carried  on,  and  the  con- 
sequent gradaal  decline  of  the  grouse,  will  add  vastly  to  the  resources  of  the 
country,  yet  we  cannot  but  regret  that  the  time  must  come  some  day  when  the 
12th  of  August  will  be  a  day  no  greater  than  any  other  in  the  calendar. 
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TABLES. 


Aybragbs  at  Ditfibbnt  Aobs. 
BOYS  ADMITTED  SEPTEMBER,  1874 


Averag( 

9  age  at  admission  13*26  yean. 

• 

Ifvmbtr 

Ag« 

at 

Vut 

dreumforanet  of 

each 

Birik- 

Btighi. 

W«igU. 

head. 

chnt. 

o/tn. 

leg. 

ag». 

dav> 

ft.    in. 

tt,    lit. 

inche*. 

ineliM. 

xnehes. 

ineh*$. 

4 

10 

4    7-5 

6  10-60 

21-37 

27- 

7-44 

10-68 

5 

11 

4    7-4 

5    8-4 

21-2 

26-6 

7-6 

10-9 

7 

12 

4    9-7 

6    4- 

21-2 

28. 

7-7 

11-3 

15 

13 

5    0-2 

7 

21-6 

28-6 

8-80 

11.88 

22 

14 

5    1-2 

7    31 

21-34 

29-2 

8-20 

11-90 

2 

16 

6    3- 

7    7- 

21-6 

29-1 

8-36 

11-25 

BOYS  ADMITTED  JANUARY,  1875. 


Ayerage  age  at  admiBsion  13*07  years. 

Numbm'    Age 

ckt        last  Circufnference  of 

each    Birth-    Height  Weight,           ^eacL          eheet.          arm, 

age*     day.     ft,    in.  gt.    Iha.           inchee,       iiichee,        inchee. 


2 

5 

13 

16 

11 

2 


10 
11 
12 
13 
14 
15 


4  8- 
4  ^'Q 

4  10- 
5 

5  2-6 
5  3-5 


5  11-5 

5  8-4 

6  2- 
6  11-8 
8 

7 


21- 

20-75 

21- 

21-22 

21-6 

20-6 


271 
26-5 
27-7 
281 
291 
27-75 


7-37 

7-55 

7-71 

8-1 

8-6 

8- 


leg, 
inches, 

10-75 

10-84 

11-2 

11-8 

12-4 

11-25 


BOYS  ADMITTED  MAY,  1875. 


Average  age  at  admisBion  12*73  years. 


Number 

Age 

at 

hut 

Circumference  of 

each 

Birth- 

Height. 

Weight. 

head. 

chest. 

flmia 

l*a. 

age. 

day. 

ft.    in. 

8t    Ibi. 

inches. 

inches. 

ine\et. 

inehtt. 

2 

10 

4    5*5 

6    7- 

21-5 

2675 

7-37 

10-25 

9 

11 

4    8- 

5  11- 

211 

26-5 

7-5 

11- 

5 

12 

4  11-6 

6    1- 

21-5 

27-5 

7.7 

112 

8 

13 

4  10*4 

6  11-25 

21.5 

27-25 

7.7 

11-6 

9 

14 

5 

6  11- 

21-5 

28- 

8- 

11-6 

BOTS  ADMITTED  SEPTEMBER,  1875. 


\ 


Sumber 

Age 

a* 

Ust 

Oireumf&retie*  of 

eath 

Birth- 

HeigU. 

Weight. 

head. 

ehitt. 

arm. 

U 

age. 

day. 

ft.    in. 

tt.    III. 

inches. 

tnehM. 

inehet. 

i»ehe* 

1 

10 

4    8-5 

5    7-6 

21-5 

26-5 

7-26 

10-5 

7 

11 

4    8-57 

5  12- 

211 

26-65 

7-6 

10-8 

14 

12 

4  11- 

6    8- 

211 

27-5 

7-9 

11-5 

25 

13 

5 

6  10.6 

21-3 

27-7 

8- 

11-6 

18 

14 

5    8- 

8    2- 

21-7 

29-9 

8-5 

12-4 

1 

15 

6    4-5 

8    6-75 

22-26 

30- 

8-75 

12-5 

FBBBUABT,  1878. 


Days 
of 

Mean 

Beadg.  of 

Baromtr. 

rednced 

to  82'' 

Temperature. 

Direction  of 
the  Wind. 

Mean 
amt.  of 

Olond 
(0-10) 

In 

the  Shade. 

Highst 

insnn's 

rajs. 

Lowst. 
on • the 
grass. 

Bain. 

Month. 

bigh- 
est. 

Low- 
est. 

Mean. 

A.M. 

P.M. 

1 

in 
29-648 

81^8 

28^0 

29% 

89^1 

28^0 

S.E. 

E. 

10-0 

in. 
0*08 

2  . 

28-878 

30-7 

23-8 

27-1 

81-7 

28-3 

E.S.B. 

E. 

10*0 

8 

29*280 

34-6 

26-2 

29-9 

47-7 

262 

B.N.B. 

N. 

60 

0*02 

4 

•667 

36-0 

28*4 

82-4 

40-4 

26-8 

N. 

N. 

10*0 

005 

6 

•639 

37-2 

38-1 

34-6 

42-2 

32-2 

B. 

N.B. 

10-0 

6 

•691 

35-8 

31-5 

82-9 

88*8 

816 

N. 

N.B. 

10-0 

7 

•668 

38-4 

31-9 

84-9 

(71-6) 

30-0 

E. 

B. 

100 

8 

•696 

85-6 

830 

84-0 

37-3 

32-3 

B. 

E. 

10*0 

9 

•749 

36-6 

31-6 

88-1 

46-6 

30-6 

B. 

E. 

10*0 

005 

10 

•798 

41*8 

30-2 

86*1 

67-1 

28-6 

B.N.B. 

B. 

90 

0-02 

11 

•986 

38-2 

287 

32-2 

77-4 

27-0 

N. 

N. 

86 

12 

•665 

420 

29.8 

864 

76-3 

27*9 

N.N.B. 

N.N.E. 

9-6 

18 

•746 

44*2 

312 

86  6 

91-3 

26-0 

N.B. 

N.N.W 

0-6 

14 

•824 

440 

32-2 

881 

62-7 

29*2 

N.N.W 

N. 

10-0 

16 

29-982 

42^6 

86-6 

89-1 

48-6 

840 

•N. 

N. 

100 

IG 

80-186 

381 

86-3 

36-9 

46-1 

84-9 

N. 

N. 

10-0 

17 

•220 

33^9 

31-6 

32-6 

44-3 

81-5 

N. 

N. 

10-0 

18 

•278 

36-4 

80-8 

831 

47-3 

80-8 

S. 

S.B. 

100 

19 

•226 

S8-3 

80-1 

81-8 

46-6 

30-0 

N.W. 

B.S.E. 

100 

20 

30^089 

88-1 

28-8 

32-9 

46-6 

28-7 

E. 

B. 

100 

21 

29-828 

86-4 

272 

29-2 

87-6 

£7*1 

E.S.E. 

W. 

100 

22 

•431 

44-8 

270 

35-8 

88-0 

26*5 

W. 

W. 

9-0 

0-20 

28 

•860 

42-3 

30-2 

84^8 

84*3 

286 

S.E, 

s.w. 

9*5 

0*46 

24 

•814 

34-6 

25-2 

27-3 

38-8 

25-1 

E. 

E. 

10-0 

0-15 

26 

29086 

46-6 

22-9 

88-9 

66-3 

22-8 

S.B. 

S.W. 

100 

0*16 

26 

28484 

48-6 

40^0 

44-0 

79-0 

880 

W.8.W 

w. 

10-0 

0*06 

27 

28950 

42*6 

37'6 

89-1 

79^0 

37-6 

N. 

N.W. 

9-7 

016 

28 

29803 

38-7 

280 

82-6 

96-6 

22-8 

W. 

K. 

66 

016 

Means. 

29-614 

38-6 

80-4 

88-9 

66-9 

291 

•  •  t 

... 

9-0 

gl58 

MABOH,  18^d. 


Days 
of 

Mean 
Readg.of 
Baromtr. 
rednced 

to  32** 

Temperatnre. 

Direction  of 

Mean, 
amt.  of 

Clond 
(0-10) 

In  the  Shade. 

Highst 

insan's 

rays. 

Lowst 

the  Wind. 

Bain. 

Month 

High- 
est. 

Low- 
est. 

Mean. 

on  the 
grass. 

A.M. 

P.M. 

1 

in. 
28-732 

617 

29^4 

88^8 

62a 

23^8 

S. 

W.8.W 

100 

in. 
0-21 

2 

29-279 

47-4 

84-3 

40-6 

100-9 

340 

N.N.W 

N.N.W 

88 

003 

8 

•829 

62*2 

37-4 

43*5 

68-4 

82-3 

S. 

S.W. 

10  0 

006 

4 

•818 

51-6 

40-2 

46-8 

68-0 

40-2 

w. 

w. 

100 

0-03 

6 

-422 

49-9 

411 

44-9 

65-9 

37-8 

N.N.W 

B.N.B. 

10-0 

0*40 

6 

29-667 

46-9 

86-6 

391 

88-4 

29-3 

E.N.B. 

S.W. 

80 

1 

28*884 

63-2 

37-2 

429 

701 

37-2 

S. 

W. 

100 

0-24 

8 

29199 

49*8 

34-5 

4M 

109-6 

80-3 

S.W. 

S.W. 

2-0 

0-17 

9 

29-192 

484 

880 

42-4 

81-6 

86-4 

S.W. 

8.W. 

6-5 

014 

10 

28-965 

42-7 

33-2 

361 

97-3 

811 

W. 

W. 

8-6 

005 

11 

•760 

47-3 

32-2 

392 

80-3 

291 

w. 

N.W. 

8-0 

0-04 

12 

28-963 

460 

320 

36-9 

1020 

29-9 

N. 

N. 

60 

008 

13 

29-078 

44-4 

24-7 

33-7 

112-6 

24-3 

N. 

N.W. 

30 

0-12 

14 

•276 

39-3 

29-3 

33-4 

611 

27-3 

S. 

S. 

10-0 

0-06 

15 

•869 

42-5 

81-9 

86-5 

58-7 

28-0 

E. 

B. 

10-0 

0-73 

16 

•281 

40-2 

330 

360 

42-6 

82-3 

E. 

E. 

100 

17 

•406 

44-7 

34-2 

37-8 

86-5 

34-5 

W. 

N.W. 

9-5 

18 

-466 

47-0 

360 

392 

68-3 

31-3 

E.N.B. 

B. 

100 

19 

•462 

42-1 

34-2 

36*8 

49-4 

84-2 

E.N.E. 

B. 

10-0 

20 

•646 

42-8 

84-6 

37-6 

78-8 

31-6 

E. 

B. 

10-0 

008 

21 

•447 

88-4 

831 

84*9 

63-6 

26-6 

B.N.E. 

B. 

100 

003 

22 

•469 

47-2 

811 

87-9 

1021 

26-8 

E.S.B. 

S.B. 

100 

0-01 

28 

•493 

601 

34^0 

40-6 

96-4 

29-6 

S.E. 

S.E. 

7-6 

24 

•678 

641 

86-8 

43-2 

89-0 

30-9 

N.B. 

N.B. 

9-8 

25 

•667 

69-2 

36-4 

47-0 

113-2 

28-9 

E. 

B. 

20 

26 

•680 

60-6 

34-6 

46-7 

1130 

29.3 

E. 

B. 

00 

27 

*668 

67-6 

36-2 

460 

116-8 

29-7 

B. 

B.S.B. 

00 

28 

•468 

68-8 

80-4 

46-7 

124-7 

29*9 

B. 

B.S.B. 

20 

0-01 

29 

•606 

60-2 

39-4 

47-2 

113-6 

33-4 

S. 

E. 

6-0 

015 

80 

•488 

68-8 

404 

49-6 

118-1 

340 

E.8.B. 

W.S.W 

9-5 

0-05 

81 

•281 

63-8 

31-4 

41-7 

96-7 

30-3 

S.W. 

S.W. 

9-7 

Means. 

29-821 

49-6 

84-4 

40-7 

86-4 

81-1 

• 

7-4 

S2-62 

AVtaU  18t8« 


Days 
of 

Mean 
Beadg.of 
Baromtr. 
redaced 

to  82° 

Temperature. 

Direction  of 

Mean 
amt.  of 

Cloud 
(0-10) 

In  the  Shade. 

Highst 

insnn's 

rays. 

Lowst. 
on  the 
grass. 

the  Wind. 

Bain. 

Month. 

High, 
est. 

« 

Low- 
est. 

Mean. 

A.M. 

P.M. 

1 

in. 
29-615 

66-1 

871 

^•1 

129-0 

«)6 

S. 

W.S.W 

60 

in. 

2 

•776 

65'4 

290 

41-9 

119-8 

283 

W. 

N.W. 

8-6 

9 

•789 

584 

861 

43-8 

1091 

28-5 

w. 

N.NW. 

9-8 

0*07 

4 

•662 

54-2 

89-4 

46-6 

79-7 

81-2 

wsw 

W. 

100 

6 

•880 

58-4 

47-2 

48*4 

1061 

46-5 

s.w. 

N.W. 

100 

0-26 

6 

•178 

508 

851 

41-7 

1181 

29-6 

N.N.W 

N.W. 

62 

7 

•414 

46  8 

88-2 

891 

82*2 

801 

N. 

N. 

8-5 

0^08 

8 

•687 

49  0 

820 

89-4 

114-4 

22-7 

N. 

N. 

8-3 

0-02 

9 

•825 

47-8 

85-7 

400 

87  0 

811 

N.B. 

N.B. 

8-6 

10 

•804 

512 

840 

411 

1101 

29-9 

B.N.E. 

E.N.B. 

4-8 

11 

•643 

45-6 

82-8 

88-2 

63-8 

261 

N.B. 

N.B. 

10^0 

12 

•614 

47-8 

88-5 

41-6 

76-5 

87*3 

N.B. 

N.B. 

10-0 

13 

•477 

600 

89-6 

48-0 

96*3 

88-1 

S.B.B. 

S. 

10-0 

14 

•865 

65*2 

86-8 

49*1 

117-1 

29-4 

S.B. 

8. 

6-6 

0-02 

16 

•204 

681 

46*2 

65-7 

186-6 

86-9 

B. 

S. 

6-6 

0-21 

16 

•101 

78-8 

41*2 

57*0 

143-0 

84-1 

S.S.B. 

S.B. 

6-0 

0*28 

17 

•115 

594 

45*8 

601 

101-3 

45-6 

N. 

N.B. 

10-0 

0-07 

18 

•284 

59-8 

44-2 

490 

105-6 

45-4 

N.B. 

S.B. 

10*0 

19 

•567 

67-6 

38-7 

47-0 

1211 

81-1 

B.S.B. 

N.B. 

1^0 

20 

•699 

62-5 

38-9 

471 

181*5 

26-9 

N.B. 

N.B. 

2-0 

21 

•696 

59-8 

88*2 

466 

1860 

82-8 

N.B. 

N.E. 

6-6 

22 

•522 

49-8 

85-2 

40-8 

96-6 

29-1 

N.B. 

N.B. 

10-0 

23 

•465 

47-8 

86-0 

400 

123-1 

83-1 

N.B. 

N.B. 

6-6 

0-04 

24 

•478 

45-8 

28-7 

86-4 

120*0 

18-8 

N. 

N. 

8-0 

0-03 

25 

•691 

485 

80-1 

84-7 

109*3 

26-8 

B. 

B. 

8-4 

0-05 

26 

•790 

47-7 

80-2 

86-9 

116*8 

801 

B.N.B. 

N. 

8-0 

0-12 

27 

•560 

48-8 

82-9 

891 

99*3 

28-5 

NJT.W 

B. 

9-6 

0-06 

28 

•707 

6d^l 

86*1 

44-4 

101-2 

81*8 

N. 

WNW 

7*0 

29 

•666 

56-9 

48-8 

48-6 

117-2 

87-8 

N. 

N. 

9-7 

80 

•782 

60-3 

87-4 

47-7 

1190 

29-4 

WNW 

N. 

100 

Means. 

29-545 

540 

36-8 

44-0 

109-5 

81-7 
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Dajs 
of 

Mean 

Beadg  of 

HaroDitr. 

redaced 

to  82° 

Temperature. 

Direction  of 
the  Wind. 

Mean 
amt  of 

Cloud 
(0-10) 

In  the  Shade. 

nighsfc 

jLowst 
on  the 
grass. 

Rain. 

Month 

High, 
est. 

Low- 
est. 

Mean. 

insnn's 
rays. 

A  U. 

P.M. 

in. 
29-676 

o 

64^1 

(3)1 

55-6 

136-7 

&2 

N. 

N. 

5-5 

in. 

2 

•558 

60-5 

34-4 

46-3 

118  8 

29  7 

W. 

W. 

7-0 

008 

S 

•240 

55-6 

37-4 

456 

129  9 

81-4 

W. 

N.W. 

9-2 

041 

4 

29-298 

53-4 

82  9 

41-9 

188-5 

28-7 

N. 

N. 

6-5 

0*16 

6 

28  948 

536 

43-2 

470 

99-7 

39-2 

S.W. 

S. 

9-5 

0.06 

6 

29-091 

53-9 

87-1 

440 

1280 

32-9 

w. 

W. 

6^8 

0-30 

7 

•059 

52-3 

40-0 

43-8 

98-3 

37-8 

W.S.W 

S.W. 

100 

8 

•153 

54*2 

41-2 

464 

112-3 

379 

N.W. 

N.W. 

9-6 

9 

•555 

56-1 

34-3 

45-1 

113-5 

30-4 

WNW 

N.W. 

7-7 

10 

•668 

605 

87-3 

47-2 

124-8 

80-9 

w. 

S. 

100 

002 

11 

•707 

63-5 

50-3 

54  7 

128-3 

48-3 

w. 

W. 

9-8 

12 

•737 

67-0 

46-5 

54-8 

1497 

44-4 

N.N.W 

N.N.W 

0-5 

18 

•701 

60O 

89-5 

49-3 

139-9 

32-9 

fl. 

B. 

3-5 

14 

•725 

54-8 

32-2 

42-4 

141-0 

81-4 

£. 

B. 

63 

15 

•585 

58-2 

808 

43-9 

134-7 

293 

B. 

S.B. 

2-2 

16 

•487 

609 

37-2 

480' 

1310 

30-9 

B.S.E. 

B. 

0-5 

Oil 

17 

•143 

600 

40-6 

47-6 

119-5 

37-6 

B. 

S.B. 

9-8 

18 

•173 

481 

43*2 

44-5 

67-7 

431 

B. 

B. 

100 

19 

•518 

51.6 

891 

43-1 

116-3 

40-0 

B. 

N. 

9-5 

014 

20 

•821 

60-9 

26-7 

43-6 

136-3 

24-3 

B. 

w.s.w 

4-0 

0  08 

21 

•594 

51^0 

449 

46^9 

75-9 

409 

S.W. 

w. 

100 

009 

22 

•600 

62-6 

47-3 

52-5 

1394 

45-3 

W. 

N.W. 

75 

001 

23 

•314 

666 

46-7 

52-7 

1803 

41-9 

w. 

N.W. 

98 

24 

•600 

60*8 

400 

48-8 

145  3 

84  0 

N.N.W 

N.W. 

60 

25 

•775 

62-5 

83-2 

480 

1580 

28-2  N.N.W 

s. 

5-5 

018 

26 

•461 

63-0 

47-1 

535 

1261 

87-3   S. 

w. 

100 

0-14 

27 

•378 

59  6 

47-3 

51-3 

1360 

429 

N.W. 

N.W. 

8-9 

28 

•777 

615 

43-2 

511 

1400 

86-8 

B.N.B. 

B. 

5-5 

29 

•911 

62-8 

462 

530 

139.6 

411 

N.W. 

W. 

7-5 

80 

•773 

609 

42-5 

51-2 

145  2 

36-9 

B. 

B. 

85 

017 

81 

•736 

65-2 

34-4 

49-8 

1522 

28-3 

B. 

N. 

02 

Xcaofl. 

29-503 

58-9 

40-2 

48-2 

1270 

86-2 

1     ••• 

•  • . 

7-0 

a  1-89 

1 

1            1 

0 

OS 

WNB,  1878, 

^^ 

Mean 

Readg.  of 

Baromtr 

reduced 

to32* 

Temperature. 

Direction  of 
tho  Wind. 

Mean 
amt.  of 
Glond. 
(0-10) 

Days 
of 

int 

^(•e  8bude 

Flighst 

insan's 

rays. 

Lowst. 
on  the 
grass 

Sain 

High, 
est. 

Low- 
est. 

Mean. 

Month 

A.M. 

P.M. 

in. 

A 

Q 

f^ 

Q 

A 

in. 

1 

29  484 

66-2 

46-0 

490 

1160 

875 

N. 

B. 

100 

0-14 

2 

•C80 

68-8 

46-6 

620 

1391 

421 

B. 

B. 

90 

0-03 

8 

•882 

660 

46-7 

62-6 

141-1 

43-7 

B. 

B. 

8-6 

006 

4 

•888 

69-7 

89*4 

648 

1680 

87-8 

S. 

S. 

8-6 

6 

•888 

66-8 

66-8 

69-6 

162-6 

66  8 

E.S.B. 

B.N.B. 

8-6 

6 

•606 

66*6 

62-4 

62-6 

869 

62-4 

B. 

B. 

10-0 

7 

•801 

,.60-4 

40-4 

496 

i601 

86-6 

B. 

E. 

9*6 

8 

•760 

60-8 

46-4 

62-7 

1162 

40-4 

N. 

N. 

8-6 

9 

•679 

66*9 

601 

66-1 

1480 

404 

W. 

W. 

90 

016 

10 

•806 

698 

491 

62-6 

1210 

40*6 

W. 

8. 

10-0 

11 

•220 

64-8 

489 

64-2 

1428 

47-4 

W.S.W 

W. 

8-6 

0*06 

12 

•068 

62-6 

48-0 

64.1 

128-6 

44  0 

8. 

8. 

10-0 

0  82 

18 

•191 

62-8 

489 

629 

128-2 

437 

N.N.B. 

W.NW 

6-0 

14 

•276 

60-8 

894 

49-6 

119*8 

848 

S.W. 

8. 

100 

16 

•884 

647 

49-6 

668 

161-0 

489 

N. 

8. 

86 

16 

•497 

66*4 

604 

660 

168  8 

469 

W.NW 

W. 

68 

008 

17 

•688 

71-6 

44-2 

66-6 

169  2 

891 

N.N.W 

8.8.B. 

70 

18 

•664 

68-6 

60-4 

67-2 

146-0 

444 

sw. 

W. 

100 

0*07 

19 

•614 

68*4 

688 

661 

903 

47-9 

S.W. 

8.W. 

100 

20 

•744 

71-1 

646 

697 

1460 

64-0 

N.W. 

N.W. 

6-2 

21 

•797 

72-4 

64-6 

616 

166-7 

48-8 

S.W. 

N. 

100 

22 

•627 

72-7 

60-4 

68-6 

1486 

66-8 

S.W. 

8.W. 

10-0 

28 

•687 

66-6 

49-6 

66*8 

144-6 

44-4 

N. 

N.W. 

6-6 

009 

24 

•689 

64*9 

461 

68-6 

101-2 

409 

S.W. 

W. 

100 

25 

•429 

66-4 

64-7 

680 

1220 

60-4 

N.W. 

N. 

98 

26 

•726 

62*8 

42-1 

621 

99-8 

876 

W. 

N.W. 

100 

27 

•686 

64*7 

66-1 

691 

1089 

87*6 

N.W. 

N.W. 

10-0 

28 

•691 

66-6 

66-2 

68*4 

188-4 

876 

W. 

N.NW 

9*6 

0-61 

29 

•442 

76*0 

44-7 

670 

166-9 

40-8 

S.« 

8. 

6-6 

016 

80 

•877 

61-a 

668 

669 

1810 

62*9 

N. 

N. 

10-0 

Ifeam 

29-607 

660 

49-2 

66-8 

1880 

44-1 

.  1 1 

•*. 

88 

a  1-62 
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DajB 
of 

Mean 
Readg.  of 
Barom  r 
redaoed 

toSJS** 

Temperature. 

Direction  of 

Mean 
amt.  of 

Cload 
(0-10- 

In  the  Shade. 

BighBt 

insan's 

rays. 

Lowst 

on  the 

i.ra8s. 

the  Wind. 

Bain. 

Honth 

High, 
est. 

Low- 
est. 

Mean. 

A.M. 

P.M. 

1 

in. 
29-537 

68*3 

48*1 

573 

142-0 

45*1 

N. 

N.W. 

55 

in. 
008 

2 

•674 

69-0 

45-4 

56*4 

134-2 

433 

s.w. 

S.W. 

80 

0-02 

8 

•410 

66-6 

56-5 

603 

1238 

42-5 

B.W. 

S.W. 

10  0 

022 

4 

'288 

65-4 

50  3 

564 

132-9 

45-1 

N.W. 

8.W. 

6-0 

004 

6 

•299 

66-9 

431 

537 

1189 

383 

8. 

S.W. 

10-0 

6 

•464 

67-4 

53-6 

58-9 

1461 

38*4 

N.W. 

w. 

6-5 

7 

•640 

735 

420 

57-7 

1427 

38-3 

S.W. 

S.W. 

03 

8 

-622 

751 

42-4 

58-8 

145  0 

383 

w.s.w 

S.S.W. 

1-5 

009 

9 

•681 

67-1 

47-6 

56-9 

1501 

41-3 

w. 

N.N.W 

9-2 

10 

•448 

67-4 

54-2 

59  5 

1388 

41*2 

w. 

N.W. 

70 

009 

11 

•395 

63-8 

527 

56-5 

132-2 

470 

w. 

W. 

100 

12 

•269 

668 

46-2 

55  8 

145-9 

40-5 

w. 

S.W. 

8-7 

0*83 

13 

•071 

601 

49-2 

54-7 

113-2 

46-6 

s. 

s. 

.  10-0 

015 

14 

•223 

64-8 

48-1 

55-5 

140-5 

45*3 

w. 

N.W. 

7-0 

15 

•321 

64-6 

49-4 

55-4 

1379 

46-4 

w. 

W. 

85 

001 

16 

•645 

68-2 

491 

57-7 

1432 

43-8 

N.W. 

NW. 

4*5 

008 

17 

•624 

700 

561 

61-3 

134-2 

53-9 

W. 

W.S.W 

100 

18 

•460 

655 

58-4 

603 

1293 

57*6 

w. 

N.W. 

50 

19 

•724 

656 

41-4 

531 

140-0 

35*7 

N.W. 

N.W. 

7-5 

20 

•713 

75  0 

53-4 

62-4 

142  8 

47-4 

w. 

W. 

50 

21 

•689 

88*2 

502 

661 

146*0 

441 

s. 

8. 

00 

002 

22 

•529 

88-2 

601 

73-6 

153*5 

52-6 

s. 

8. 

0-5 

23 

•511 

721 

61-7 

64-7 

153-5 

58-3 

N. 

S.W. 

6-0 

24 

-680 

72  9 

46-3 

595 

152-5 

43-9 

w. 

W. 

8-5 

0-36 

25 

•528 

75-7 

571 

64-0 

157-2 

531 

s. 

S.W. 

8-5 

007 

26 

•497 

761 

66-2 

61-5 

148-5 

53-6 

s.w. 

N.W. 

7*0 

009 

27 

•533 

65-7 

51-4 

557 

136-5 

46-1 

w. 

N.W. 

90 

28 

•544 

691 

49-5 

57-8 

141-9 

431 

w. 

N.W. 

70 

29 

•473 

71-8 

440 

57-9 

136-2 

39*8 

8. 

S.E. 

7-0 

005 

30 

•537 

73-8 

552 

63-2 

1443 

48-6 

S.W. 

S.W. 

40 

0*01 

31 

•5*7 

72-5 

59-7 

63-6 

1483 

56-9 

N.W. 

W. 

7-5 

Means. 

29*496 

701 

509 

59-2 

140-4 

45-7 

66 

0215 

0 
00 
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D^ys  ' 
«.f 

.Moan 

Read  ^.  of 

<urouitr. 

reduced 

to  32° 

Int 

Temperature. 

Direction  of 
the  wind. 

Mean 
amt.  of 

Clond 
^0-10) 

he  Shade. 

HisthstLowst 

insan'son  the 

rays,    grass 

Bain. 

Muutb 

Hub- 
est. 

Low- 
est. 

Mean. 

A.M. 

P.M. 

1 

in. 
29  661 

667 

52-7 

67-6 

1410 

438 

W. 

N.W. 

9-5 

in. 

8 

•750 

67-6 

490 

67-4 

146  8 

404 

W. 

w. 

4-5 

3 

•695 

689 

53  1 

59  2 

142-2 

47-8 

W.NW 

WNW 

70 

4 

•567 

691 

63-9 

601 

1270 

62-5 

W.8.W 

W. 

80 

0*25 

5 

-495 

711 

691 

68-2 

180-7 

67-6 

W. 

w. 

95 

6 

•528 

680 

69-8 

61*8 

129*0 

669 

WNW 

w. 

95 

7 

•694 

77-8 

69*2 

63-9 

150-6 

667 

W. 

w. 

5-5 

8 

•548 

75-7 

610 

62  6 

1560 

450 

WNW 

w. 

4-5 

9 

•fil8 

650 

62  0 

57  2 

147-6 

434 

N.W. 

N.W. 

50 

012 

10 

•649 

61-6 

4i-3 

53  0 

182-0 

882 

W. 

N.W. 

75 

11 

•508 

651 

53  2 

576 

109-8 

620 

N.W. 

w. 

10-0 

010 

12 

•655 

700 

515 

60-9 

148-0 

482 

N.W. 

w. 

8*5 

13 

•530 

681 

604 

62-5 

137-6 

69  3 

W. 

w. 

6*5 

022 

U 

•677 

717 

51-4 

610 

145-8 

600 

W. 

w. 

4-5 

002 

15 

•625 

748 

677 

63  8 

183-8 

571 

S.W. 

w. 

9*0 

16 

•481 

73-8 

68-5 

63*5 

1898 

58-2 

S.W. 

N.W. 

9-0 

008 

17 

•708 

67-8 

46-7 

65-5 

148-8 

87-7 

w. 

W. 

6*0 

Oil 

18 

•284 

62-9 

630 

556 

128-0 

50-0 

s. 

s. 

9-2 

19 

•203 

67-4 

507 

56*9 

148-3 

45*8 

w. 

w. 

70 

20 

•287 

61-7 

48-2 

641 

126-6 

401 

S.W. 

S.W. 

90 

019 

21 

•885 

68-6 

61-5 

68  8 

189-8 

481 

W. 

w. 

60 

001 

22 

•424 

71-2 

627 

606 

148-1 

49-1 

S.W. 

w. 

60 

23 

•407 

711 

521 

600 

144-1 

45*7 

s. 

s. 

7-5 

0*24 

24 

•357 

72-6 

56-2 

62  8 

148-5 

61*1 

w. 

S.S.E. 

90 

0  26 

25 

•432 

78-8 

55-9 

681 

142-0 

48-5 

s. 

S.W. 

60 

017 

26 

-&82 

67^6 

640 

67-8 

1239 

461 

s. 

s. 

90 

27 

•870 

61-8 

53-9 

56-9 

132-7 

506 

S.W. 

S.W. 

7-6 

0  21 

28 

•053 

63*2 

512 

636 

1190 

515 

S.W. 

S.W. 

C-5 

0  37 

29 

•250 

60-5 

471 

51-4 

1257 

41-1 

S.W. 

w. 

7-5 

009 

80 

•323 

65  8 

48-6 

55*3 

1156 

48-6 

S.W. 

S.W. 

80 

0-10 

81 

•899 

67-6 

55  6 

6>2 

101-2 

65-4 

S.W. 

N.W. 

9-5 

018 

Means. 

29479 

688 

538 

68  9 

185-9 

48-9 

!•• 

•  •t 

7*4 

=  2-70 
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Days 
of 

Mean 
Rea'ig.of 
^aromtr. 
redoood 

to  82** 

Temperatare. 

Direction  of 

Mean 
amt.  of 

Clond 
(O-IO) 

In  the  Shade. 

Qigbst 

iosnn's 

rajs. 

Lowst 
on  the 
grass. 

the  Wind. 

Rain. 

Month. 

Ui^h. 
est. 

Low- 
est. 

Mean. 

■A  (Ma 

P.M. 

1 

in. 
29*275 

63-7 

594 

59  8 

lGNfc-8 

580 

s.w. 

WNW 

.95 

io. 
0  63 

2 

•881 

62-2 

509 

51-9 

125*8 

465 

w. 

W. 

80 

8 

•749 

613 

43-6 

52'4 

1359 

397 

W. 

W. 

60 

0  35 

4 

•686 

601 

44-6 

51-2 

1080 

402 

W. 

N.W. 

10  0 

0-03 

6 

•684 

583 

48*1 

51-5 

120-8 

40-9 

N.W. 

N.W. 

10-0 

6 

•518 

57-3 

4i^7 

50-4 

105*6 

889 

N.W. 

8.W. 

6-0 

004 

7 

•816 

56  8 

44-4 

49*3 

128-0 

405 

w. 

W. 

100 

0-37 

8 

•872 

606 

43-8 

51-2 

125-9 

40  2 

N.W. 

N.W. 

5*0 

0-57 

9 

•249 

60-6 

49*5 

53-5 

970 

42-1 

S.W. 

W. 

100 

10 

•285 

616 

51*8 

55*5 

125-8 

48-4 

W. 

W. 

60 

0  35 

11 

•358 

61-9 

52-5 

55-7 

131-0 

508 

W. 

W. 

6-5 

12 

•448 

61-9 

430 

52  2 

1381 

430 

S.W. 

w. 

6-5 

18 

•30i 

576 

39*1 

48-3 

989 

35  0 

S.E. 

S.E. 

9-5 

015 

14 

29108 

60-3 

46-7 

52-2 

1210 

41-5 

S.E. 

W.NW 

6-5 

0-29 

16 

28-881 

55-9 

45-3 

49-8 

1260 

42*1 

S.W. 

w. 

7-0 

006 

16 

29*329 

59-8 

43*7 

50-7 

125-2 

36-9 

W. 

w. 

4-0 

0  01 

17 

•247 

62-7 

46  3 

547 

81*2 

41*0 

S.W. 

w. 

100 

001 

18 

•469 

60-0 

45*4 

52  0 

1256 

395 

S.W. 

w. 

4-5 

0-04 

19 

•682 

61^4 

45-4 

51-3 

81-0 

40-5 

W. 

w. 

9-0 

002 

20 

•613 

660 

527 

590 

115-9 

51-6 

S.W. 

S.W. 

8-5 

004 

21 

29-830 

58-6 

5f2 

55-8 

97  8 

505 

N.E. 

N.E. 

8-5 

22 

80131 

58*2 

86-5 

47-5 

122-8 

31-7 

£. 

E. 

2-0 

23 

29-946 

62-5 

37-6 

495 

1218 

30  6 

B. 

N.B. 

2-0 

24 

•835 

62  7 

36-6 

49  9 

1231 

3il 

E. 

E. 

20 

26 

•742 

680 

508 

578 

1298 

469 

B. 

S. 

5-5 

26 

•690 

70  0 

519 

56-8 

125-8 

322 

e. 

S. 

1*5 

27 

•470 

70  8 

41-7 

6G0 

1286 

332 

S. 

8. 

00 

28 

•496 

62*2 

46-7 

532 

1252 

38  9 

N.W. 

N. 

90 

29 

•682 

56-8 

37-3 

466 

1048 

298 

N.E. 

E. 

8-5 

30 

•576 

610 

399 

49  8 

76  0 

852 

B. 

S. 

10  0 

Heau 

99429 

61*4 

45-8 

52-6 

11  •^ 

40  7 

.  •• 

... 

67 

a. 2-96 

0 

M — . 

OCTOBER,  1873. 


Days 
of 

Mean 
Readg.  of 
Baromtr 
redaced 

to  82° 

Temperature. 

Direction  of 

Mean, 
amt.  of 

Clond 
.0-10; 

In  the  Shade. 

Highst 

inann'B 

rays. 

LowBt. 
■m  the 
grass. 

the  Wind. 

Bain. 

Month 

High- 
est. 

Low- 
est. 

Mean. 

A.M. 

P.M. 

1 

in 
29452 

66*^7 

49^6 

57  9 

o 

89  0 

42*^2 

8.W. 

W. 

9-5 

in. 

2 

•525 

661 

49-8 

67-2 

111-2 

439 

8. 

S.W. 

95 

0-07 

8 

•394 

697 

55*2 

61-6 

114-8 

52-7 

S. 

S.W. 

10  0 

4 

•488 

67-8 

651 

66  6 

681 

52-6 

N. 

N.B. 

100 

6 

•615 

59-6 

48-9 

52-7 

103-7 

835 

N.B. 

N.W. 

100 

6 

•523 

60-8 

384 

492 

1151 

35-6 

S. 

S.W. 

90 

020 

7 

*185 

67-2 

488 

515 

69  0 

46-6 

W. 

N. 

100 

008 

8 

•292 

61-0 

321 

41-2 

1051 

310 

N. 

N. 

7-6 

014 

9 

•375 

58-4 

281 

41-3 

83  2 

267 

S.W. 

S.W. 

80 

003 

10 

•307 

62  6 

39-9 

530 

765 

438 

w. 

S.W. 

100 

0-14 

11 

•321 

59-6 

658 

57  1 

736 

55-2 

S.W. 

S.W. 

95 

0-49 

12 

•247 

54*9 

48*1 

49-7 

63-4 

47  3 

S.E. 

S.W. 

100 

0-59 

18 

•153 

493 

390 

41-9 

95-2 

430 

S. 

s. 

9-5 

14 

•436 

51-6 

33-4 

435 

1121 

321 

S.W. 

S.W. 

.60 

0-02 

16 

•539 

511 

313 

42-4 

97  8 

80-2 

s. 

S.W. 

90 

16 

•582 

586 

364 

46-5 

113-9 

34-5 

S.W. 

B.W. 

90 

17 

•640 

57-4 

30-9 

44-0 

1141 

805 

s. 

S.W. 

9-5 

18 

•566 

65-4 

42-5 

60  9 

77-8 

46-3 

s. 

B. 

100 

0  02 

19 

•749 

54*9 

47-9 

50-4 

1008 

48-3 

E. 

N.B. 

9-5 

20 

•436 

550 

40-6 

46-2 

1C8  8 

38-9 

N.E. 

NE. 

60 

010 

21 

29  305 

54-4 

825 

421 

80-6 

292 

S.W. 

S.W. 

10-0 

080 

22 

28  813 

56-6 

422 

491 

108  2 

421 

S.W. 

S.W. 

75 

021 

23 

•513 

500 

40-8 

42-5 

915 

418 

N.W. 

W. 

90 

24 

28-790 

516 

289 

39-5 

83-6 

27-2 

S.W. 

s. 

70 

25 

29036 

46-4 

288 

87-6 

83-8 

29-5 

S.W. 

E. 

90 

001 

26 

•464 

48-0 

29  9 

38  3 

999 

26-4 

E. 

N.E. 

2-0 

27 

29  902 

472 

305 

38-8 

988 

25-2 

NE. 

N.B. 

80 

28 

30005 

49-9 

21-6 

836 

99-9 

22-2 

N.E. 

N.E. 

10 

29 

29767 

47-6 

204 

32-6 

889 

20-1 

N.B. 

N.E. 

20 

80 

•478 

44*6 

20  6 

314 

997 

218 

E. 

N. 

60 

023 

31 

29182 

53  5 

24-7 

39-7 

79-3 

24-8 

S.W. 

E. 

60 

0-05 

IfeaDB. 

29  888 

55-2 

87-8 

45-8 

93-8 

868 

7-8 

6268 

1 

1 

QQ 

\ 


4 

IfOYEMBEB, 

18t3, 

Days 
of 

Me&n 

Peadg  of 

Baromtr. 

rednced 

to  32** 

Temperatnre. 

Direction  of 

the  Wind. 

1 

Mean 
amt.  of 

Clond 
(0-10; 

In 

the  Shade. 

Higbst 

iD6nn*6 

rays 

Low  St. 
on  the 
gr  ass. 

Rain. 

Month. 

uiga- 
est. 

Low- 
est. 

Mean. 

A.M. 

P.M. 

1 

in 
28-789 

47-6 

42^2 

44''3 

93^9 

o 

41-3 

E. 

N.W. 

o 

4-5 

in. 
0-94 

2 

28  800 

43-9 

81*3 

88-3 

71*7 

27-7 

S. 

S. 

90 

0  02 

8 

29^]  2 

48-8 

32  8 

40*6 

95-7 

821 

S.E. 

E. 

80 

0-14 

4 

29062 

497 

234 

869 

61-8 

246 

S. 

S.W. 

65 

0*70 

5 

28-915 

496 

33*6 

481 

691 

30-4 

S.E. 

s. 

7*5 

0-18 

6 

28-880 

488 

42-6 

46-4 

61-6 

86-1 

N.W. 

N.W. 

90 

0-30 

7 

29128 

491 

893 

440 

71*2 

36*6 

N.W. 

N.W. 

95 

8 

•462 

49-2 

42*6 

44-5 

57-8 

41*1 

B. 

N.E. 

100 

Oil 

9 

*602 

49-8 

400 

43-7 

69-5 

88-8 

S.E. 

E. 

100 

001 

10 

•628 

48-7 

88-4 

43*7 

58-6 

38-9 

S.E. 

E. 

100 

11 

•746 

64-2 

40-7 

441 

80-2 

85*4 

S.E. 

E. 

66 

12 

•676 

433 

80*2 

870 

61-2 

28*8 

E. 

S.E. 

60 

001 

18 

•374 

43*1 

299 

36  0 

632 

29  8 

S.E. 

S.E. 

90 

14 

•604 

46-8 

32-9 

40*1 

65  8 

84-3 

B. 

E. 

9-5 

16 

•841 

469 

890 

41*9 

88*2 

84-1 

E. 

E. 

60 

16 

•996 

42-8 

807 

37-4 

47-5 

28  0 

E. 

N.E. 

10  0 

17 

•983 

43-6 

380 

40-5 

62*7 

38-8 

N.B. 

E. 

100 

18 

•877 

43-6 

89-4 

41-8 

525 

89  7 

S.B. 

E. 

100 

19 

•704 

456 

40*2 

42-6 

59-8 

89-1 

E. 

S.E. 

9*6 

20 

•660 

43*3 

396 

41*2 

476 

352 

S.E. 

S.E. 

100 

Oil 

21 

•476 

63*2 

23*6 

34*7 

668 

26-7 

S. 

w. 

90 

22 

•078 

66*5 

420 

48-6 

80*4 

400 

N.W. 

N.W. 

10  0 

0  02 

28 

•260 

57*3 

45*9 

50  9 

84-1 

880 

N.W. 

N.W. 

7-0 

001 

24 

•431 

61-5 

41*5 

46*4 

71*1 

36-8 

W. 

NW. 

100 

0  03 

26 

•676 

61-8 

31-2 

40*8 

64-0 

818 

N.W. 

S.W. 

9*0 

0*62 

26 

•263 

64*4 

86*2 

46*7 

68-3 

881 

s.w. 

s.w. 

100 

27 

•063 

49*4 

42-3 

448 

82*5 

39-5 

w. 

N.W. 

80 

28 

•612 

62-5 

40-8 

46*4 

59-2 

86*3 

w. 

N.W. 

9-0 

007 

29 

•291 

68*4 

43*8 

492 

62*6 

42*9 

s.w. 

S.W. 

10-0 

0*01 

80 

29*681 

47-8 

41*5 

44*4 

79-1 

37  7 

N.W. 

N. 

85 

001 

Umoa. 

29-400 

48-9 

37-6 

42-7 

666 

862 

1  >  t 

•  •  • 

8-6 

S329 

a 
QQ 

DfiOlfitfdEB,  187^. 

Mean 

Keadg.of 

Bar  mtr. 

redaced 

to  32" 

Temperature. 

lUrection  of 
the  Wind. 

Mean 

amt.  of 

Cloud 

(0-10) 

Days 
of 

In  the  Shade. 

Higbst 

insnn's 

rays. 

Lowst. 
on  the 
grass. 

Bain. 

Month 

UiKb. 
est. 

Low- 
est. 

Mean. 

A.M. 

P.M. 

1 

in. 
80059 

488 

80  2 

4l-6 

55-2 

294 

B.W. 

W. 

100 

in. 

2 

•056 

50  9 

41-2 

47-2 

640 

39-7 

N.W. 

N.W. 

100 

3 

•121 

47-6 

43  0 

45  6 

52-8 

42^0 

W. 

N.W. 

lOO 

4 

80137 

44*9 

39-4 

418 

49-5 

40-6 

W.8.W 

W. 

100 

6 

29979 

467 

38-2 

42  7 

51-7 

85-8 

S.W. 

S.W. 

100 

6 

29-985 

44-5 

39-4 

41-7 

52-4 

341 

N. 

B. 

60 

7 

80  064 

44-8 

337 

89-6 

53  5 

31^5 

£. 

S.W. 

10-0 

8 

•110 

459 

361 

422 

61-9 

37-5 

S. 

S.W. 

9-5 

9 

•096 

459 

208 

314 

78-2 

248 

S. 

S.W. 

10 

10 

•074 

39  0 

171 

27-3 

66-1 

222 

S.W. 

S.E. 

1^0 

11 

•143 

29-6 

15-8 

24-0 

35-8 

21-7 

E. 

B. 

10-0 

12 

•162 

35^0 

168 

27  6 

39-7 

21-8 

E. 

E. 

100 

0*02 

13 

80149 

33-9 

256 

31*4 

380 

292 

E. 

E. 

100 

0-02 

14 

29-971 

881 

29  5 

32*1 

368 

811 

E. 

B. 

100 

002 

15 

•692 

53  7 

29  8 

406 

510 

31-4 

S.W. 

S.W. 

10^0 

16 

•463 

592 

89  9 

49  9 

58-4 

852 

WNW 

N.W. 

6*5 

17 

•740 

50-8 

89-9 

46*8 

58-8 

33-0 

N.W. 

N.W. 

10  0 

0-01 

18 

•746 

516 

47-6 

49*6 

553 

46-0 

N.W. 

N.W. 

10  0 

0-11 

19 

•527 

48-7 

461 

471 

518 

44-8 

S.W. 

S.W. 

100 

20 

•505 

47-4 

84  3 

403 

750 

81-2 

N. 

W. 

20 

21 

•675 

49-5 

84-8 

44-4 

52-2 

82-5 

W. 

w. 

100 

002 

22 

•598 

48-5 

45-3 

46  3 

663 

42-4 

S.W. 

w. 

100 

23 

•677 

50-8 

82-2 

41-7 

600 

29-6 

w. 

w. 

9-5 

24 

•788 

499 

898 

45-3 

75-2 

36-0 

w. 

w. 

7-0 

26 

•847 

45-9 

888 

425 

582 

33-3 

S.W. 

w. 

100 

0-22 

26 

•605 

470 

40-7 

43-5 

83-5 

40-6 

s. 

N.W. 

9*5 

27 

•389 

441 

84-4 

38-5 

78-6 

346 

N.W. 

N.W. 

7*0 

28 

•727 

320 

24-3 

285 

47-6 

23*6 

N.W. 

N. 

100 

29 

•582 

368 

22*8 

31-2 

662 

237 

S. 

S. 

8-5 

0^18 

80 

•323 

48-2 

25  0 

35.6 

49  6 

24*5 

s. 

S. 

7-6 

31 

•183 

47-9 

83-7 

42-5 

731 

27-9 

S.W. 

w. 

4-5 

0-28 

29*808 

454 

884 

89-7 

679 

826 

tt» 

t.« 

8-2 

Heane. 

a  088 

JANUABT,  1874. 


Mean 
Readg.of 
Bar  mtr. 
rednced 

to  32° 

Temperatare. 

Direction  nf 

Mean 
amt.  ol 

Clond 
(0-10) 

DajB 
of 

In  the  Shade. 

Qighst 

insnn's 

rays. 

Lowst. 
on  the 
grass. 

the  Wind. 

Bain. 

Month 

est. 

Low- 
est. 

Mean. 

A.M. 

P.M. 

1 

in. 
29-707 

500 

33-9 

^-2 

61-1 

300 

8.W. 

S.W. 

3-6 

in. 
008 

2 

29-  28 

48-9 

33-9 

43-3 

667 

310 

W. 

S.W. 

90 

025 

8 

28-934 

51-5 

393 

43-0 

53-9 

35-3 

S. 

w. 

9-5 

006 

4 

29147 

39-3 

319 

35-2 

• 

63*9 

27-8 

S.W. 

S.W. 

6-6 

6 

•600 

396 

31-7 

846 

55-8 

27-8 

W. 

w. 

8-5 

6 

•869 

431 

25-3 

355 

520 

20-4 

w. 

8. 

8-6 

010 

7 

-689 

40-5 

32  6 

86-2 

71-7 

27-2 

s. 

S. 

60 

0-38 

8 

•287 

46-9 

31-2 

887 

45-7 

26-3 

s. 

S. 

100 

0-39 

9 

•320 

47-7 

346 

43-2 

68-8 

349 

s. 

S.W. 

90 

001 

10 

•556 

50-9 

43-3 

46-9 

57-9 

411 

s. 

s. 

96 

004 

11 

•632 

45-6 

27-7 

33-6 

79-1 

29*8 

N. 

S.W. 

10  0 

12 

•i30 

48-7 

32-7 

426 

541 

300 

w. 

w. 

100 

13 

•635 

471 

28-3 

35.9 

62-6 

22  8 

N.W. 

w. 

40 

14 

•527 

48-G 

410 

45-5 

64-9 

380 

W. 

S.W. 

100 

0-05 

16 

29417 

49  5 

416 

47  0 

5W 

42-8 

S.W. 

s. 

10-0 

018 

16 

28-905 

47-7 

38  0 

431 

61-6 

370 

S. 

w. 

100 

009 

17 

29-155 

43-5 

31-2 

359 

78-6 

29  0 

W. 

s. 

8-0 

016 

18 

•166 

613 

310 

42-7 

63-7 

22-8 

S. 

s. 

100 

0.55 

19 

•183 

621 

82-9 

40-0 

660 

407 

8. 

N.W. 

100 

20 

•210 

522 

423 

48-5 

647 

42  3 

S. 

s. 

100 

21 

•697 

48-5 

37-3 

431 

88-3 

30-8 

W. 

w. 

2-5 

0-50 

22 

•914 

44  5 

31-0 

36  8 

621 

26-7 

W. 

s. 

10-0 

0-18 

28 

•791 

48-9 

30-9 

408 

690 

33  9 

s. 

S.W. 

80 

021 

24 

29-733 

512 

36.6 

427 

69-5 

340 

N. 

N.W. 

96 

26 

30  061 

43-8 

29-2 

859 

86-9 

25-1 

S.W. 

w. 

80 

001 

26 

29-963 

47-0 

30-9 

40-5 

66-2 

29-8 

w. 

w. 

90 

27 

80035 

501 

40-4 

45-8 

90-3 

87-6 

N.W. 

N. 

8-6 

28 

30088 

461 

349 

41-5 

61-2 

29-4 

N. 

N. 

90 

29 

29  912 

439 

40-0 

418 

44-6 

39-4 

N.W. 

N.W. 

100 

80 

29  985 

454 

897 

42-4 

92-6 

86-1 

N. 

N.W. 

90 

81 

80-052 

46.8 

810 

88-8 

79-1 

26*6 

WNW 

N.W. 

6-5 

Hmdi. 

29*682 

471 

846 

40-7 

68-4 

81-7 

•  •• 

I*. 

80 

|817 

FfiBBUABY,  1874. 


Days 
of 

Mean 
Keadg  of 
Baromtr. 
reduced 

to  32*» 

Temperature. 

Direction  of 

Mean 
amt.  of 

Cloud 
(0-10) 

In 

the  Shade. 

Highst 

insnn's 

rays 

Lowst. 
on  the 
grass. 

the  Wind. 

Bain. 

Month. 

High- 
est. 

Low- 
est. 

Mean. 

A.M. 

P.M. 

1 

in 
30  030 

45^8 

357 

40^*7 

48^8 

32-1 

N. 

N.W. 

10-0 

in. 
001 

2 

29935 

41-9 

38-4 

40-0 

44-7 

37-5 

N.W. 

N.W. 

100 

3 

29949 

45-6 

34  3 

400 

641 

31-3 

N.W. 

N. 

100 

4 

80.135 

44-4 

32-8 

87-8 

88-8 

307 

E. 

S.E. 

00 

6 

80099 

86-4 

25^8 

31-6 

65  9 

246 

S.E. 

S.E. 

9-6 

6 

29-976 

88  8 

22-5 

281 

48*0 

21-4 

SB. 

E. 

100 

004 

7 

•840 

44-2 

23-6 

840 

72-6 

27-3 

£. 

N.W. 

96 

8 

•699 

44-2 

307 

370 

608 

820 

N.W. 

N.E. 

100 

9 

•837 

86-2 

230 

28-8 

83-5 

23  0 

N.E. 

N. 

6-0 

10 

•979 

843 

21-3 

28-1 

74-8 

207 

£. 

S.E. 

60 

11 

-880 

85-4 

23-8 

29  0 

86-2 

21-5 

S.E. 

S.E. 

90 

006 

12 

•518 

460 

25-6 

35-2 

506 

22-8 

S.E. 

S.E. 

100 

0-13 

18 

•482 

48-2 

336 

42  1 

54  9 

844 

S.W. 

S.W. 

10  0 

060 

14 

29330 

51-4 

44-5 

47-6 

733 

43  4 

S.W. 

S.W. 

100 

006 

15 

28  923 

54-4 

433 

46-3 

930 

410 

S.W. 

S.W, 

9-0 

0-20 

16 

29  022 

47-7 

429 

44-8 

68-9 

40  6 

S.W. 

N.W. 

10  0 

003 

17 

28-854 

46-2 

400 

42^4 

901 

86-9 

N.W. 

N.W. 

10-0 

18 

29155 

48-4 

305 

36-7 

95  0 

27  7 

N.W. 

N.N.W 

9-6 

19 

•577 

45-8 

29-8 

36-9 

103-9 

281 

N.W. 

N. 

6-5 

0-01 

20 

4 

•780 

47-8 

22-9 

34-3 

97  0 

259 

N. 

S.W. 

60 

0-09 

21 

•522 

44-5 

24-6 

36-5 

58-5 

28  8 

S.W. 

W. 

10-0 

0-15 

22 

•272 

46-2 

402 

42-8 

530 

89  8 

s. 

S.E. 

10  0 

0-02 

28 

•455 

48.1 

36-5 

416 

99-4 

364 

N.W. 

N. 

7-6 

24 

•565 

44-6 

24-8 

837 

961 

27-6 

N.W. 

N.E. 

10  0 

018 

26 

29-253 

463 

30  6 

384 

71-5 

30  2 

E. 

S.E. 

85 

0-88 

26 

28-655 

48-3 

40-5 

44-2 

492 

37  4 

S.W. 

S.W. 

10  0 

0  03 

27 

28-839 

61-7 

38-5 

44  0 

998 

38-3 

S.W. 

S.W. 

15 

016 

28 

29-491 

61-7 

288 

88-5 

106-4 

29-4 

W. 

S.W. 

40 

001 

Means. 

29-584 

448 

31-7 

37-9 

74-6 

31-1 

•  <  • 

•  •  . 

8-2 

82-67 

32 

MARCH,  1874. 

1 

Mean 
Readg.  of 
Baromtr 
redaced 

to3i** 

'I'emperatnre. 

Direction  of 
the  Wind 

Mean. 

amt.  of 

Clond 

(0-10) 

Daja 
of 

In  the  Shado. 

Highst 

insan's 

rajs. 

Lowst 
on  the 
grass. 

Rain. 

Month 

HiKh- 
est. 

Low- 
est. 

Moan. 

A.M. 

P.M. 

mmmm^mmm 

1 

in 
29*467 

63°7 

40**8 

46^3 

104*5 

40-0 

8.W. 

S.W. 

100 

in. 
0*02 

2 

29*890 

530 

43-4 

471 

103  6 

400 

S.8.W. 

8. 

9-5 

8 

80073 

4&-4 

392 

40-9 

66-7 

40*4 

8. 

8.E. 

100 

4 

•362 

460 

86-0 

898 

115-9 

35-3 

E. 

B. 

10^0 

6 

•076 

47-6 

83-6 

40-5 

957 

82^7 

S. 

B. 

10-0 

6 

-249 

48*4 

35'5 

416 

104-7 

33-3 

NB. 

B. 

5-0 

7 

80  063 

53-5 

268 

88-6 

104-2 

26-6 

S. 

N. 

0-5 

0*09 

8 

29-678 

501 

24-7 

361 

106-0 

26-0 

N. 

N.W. 

5-0 

9 

-118 

89  5 

31-6 

348 

866 

33-5 

N.W. 

N.W. 

9-0 

0-09 

10 

•286 

864 

22-9 

28-2 

101-2 

290 

N.W. 

N. 

5-0 

11 

•576 

860 

22-6 

28-4 

97-5 

25-8 

N. 

N.W. 

30 

0-08 

18 

•722 

44-3 

226 

827 

83-0 

24  8 

W. 

N.W. 

9-5 

18 

29-910 

48-2 

86*5 

416 

92-4 

32-0 

N.N.W 

N. 

90 

14 

80026 

490 

38-6 

430 

99  8 

36-4 

N.W. 

N.N.W 

90 

15 

29*896 

52-2 

39  6 

44-7 

100-1 

36*2 

N.W. 

N.W. 

100 

16 

•868 

516 

41-9 

45^8 

106-9 

391 

N.W. 

N.W. 

100 

0  08 

17 

•784 

530 

44.6 

47*8 

80-8 

42-2 

W. 

W. 

100 

18 

-617 

56-6 

45-7 

49-2 

112-6 

461 

N.W. 

N. 

6-5 

0-10 

19 

•501 

496 

29-4 

400 

roi6 

29*2 

8.W. 

W. 

100 

£0 

•600 

50'9 

86-8 

42-1 

116-8 

32-2 

W. 

N.W. 

90 

21 

•650 

53-6 

82-3 

43-2 

93-3 

841 

8.W. 

S.W. 

10*0 

001 

22 

•649 

646 

43-5 

48-2 

101-1 

40*8 

W. 

N.W. 

10  0 

23 

-909 

61-0 

45-9 

510 

119*2 

46^6 

N.W. 

w. 

90 

24 

•850 

670 

40-7 

467 

117*0 

37*6 

N.W. 

N. 

10*0 

25 

•938 

53 -8 

81*6 

41-8 

112*2 

80*0 

N.B. 

E.N.E. 

3*6 

26 

•850 

54-2 

266 

39*9 

111-0 

28-8 

E. 

S.W. 

6-0 

0-08 

27 

•580 

60-3 

36*4 

47-6 

1152 

313 

S.W. 

S.W. 

7-0 

007 

28 

•628 

54-8 

38*1 

451 

117-6 

83-2 

w. 

S.W. 

60 

0-09 

29 

•391 

54-4 

441 

48-8 

870 

43-7 

S.W. 

w. 

10-0 

0.10 

80 

•497 

52-5 

436 

46-6 

106-4 

39-2 

N.W. 

N.W. 

4-6 

0-07 

81 

-890 

63  6 

46*6 

48-4 

84-6 

42-3 

S.W. 

N.W. 

100 

009 

HeuM. 

29781 

607 

86-0 

42-4 

101^0 

360 

7-9 

60^97 

0 

GQ 

APttIti,  1874 

Days 
of 

Mean 
Rearlg.of 
Baromtr. 
reduced 

to  82° 

Temperature. 

Direction  of 
the  Wind. 

Mean 

amt.  of 

Cloud 

(0-10) 

In  the  Shade. 

Highst 

insnn's 

rays. 

Lowst 
on  the 
grass. 

Bain. 

Month. 

Bi».h- 
eet. 

Low- 
est. 

Mean. 

A.M. 

P.M. 

1 

in. 
29*616 

53-4 

86  5 

'^O 

l(fe-8 

842 

N.W. 

W. 

80 

in. 
021 

2 

29*180 

54-8 

451 

490 

88*4 

43-4 

S.W. 

8.W. 

100 

017 

8 

28*887 

486 

441 

44*8 

111*9 

420 

W. 

WNW 

8*0 

0-31 

4 

28*981 

461 

84*7 

89-7 

81*8 

88-4 

S.W. 

S.W. 

100 

0-01 

6 

29-070 

51-6 

840 

40-4 

123*2 

84*3 

N.W. 

S.W. 

6-0 

6 

•840 

54-6 

29*5 

41-4 

121*6 

28-4 

N.W. 

N.W. 

25 

0-12 

7 

•520 

54-4 

29*8 

41*8 

106-7 

29-9 

N. 

W. 

9*5 

002 

8 

•465 

525 

877 

48-6 

121*5 

87-3 

N.W. 

N.W. 

30 

062 

9 

29125 

48*2 

86-8 

42*2 

72-9 

85-1 

S.W. 

S.W. 

100 

0*06 

10 

28-915 

50-8 

88*8 

48*6 

121-8 

87-5 

N.W. 

wsw 

7-5 

11 

28-785 

49-8 

80*8 

89-9 

111-2 

81-8 

s.s.w. 

8.S.W. 

7*6 

010 

12 

29109 

48-5 

85*2 

41-8 

96-2 

880 

N.B. 

N.E. 

8-0 

0*14 

18 

28-757 

49-8 

88-2 

89*7 

111-0 

82-8 

S. 

S.W. 

100 

14 

29^889 

60*8 

401 

48-9 

90*6 

41-6 

N. 

N.E. 

8*5 

0-09 

16 

•610 

54-9 

40*6 

45*7 

118-8 

41-3 

NNE 

N.N.E. 

6*6 

16 

•512 

57-0 

417 

48-5 

124*6 

400 

N. 

N. 

7*5 

0*04 

17 

•582 

52-7 

41*1 

460 

124*8 

39*4 

N. 

N.W. 

6-0 

18 

•588 

58-6 

47*1 

60-9 

1260 

46-6 

N.W. 

N.W. 

100 

19 

•660 

58-5 

45^8 

50*4 

117*6 

43*8 

N.W. 

N.W. 

7-0 

20 

•609 

657 

880 

47*8 

182-7 

84*8 

N.W. 

N.W. 

2-6 

21 

•478 

72*2 

86*5 

54-7 

1278 

88*0 

S.W. 

S. 

1*5 

22 

•682 

66-4 

40*2 

62*8 

188-9 

88*1 

S.W. 

B. 

5*6 

28 

•688 

72-5 

41*9 

55*6 

181*2 

41-5 

E. 

S. 

5-0 

24 

•695 

61-2 

48-5 

58-7 

181*2 

45  0 

S.W. 

S.W. 

10-0 

26 

•677 

68  8 

62-4 

66*6 

91-4 

50-4 

S. 

S.E. 

10-0 

26 

•676 

78*5 

461 

67*4 

137-9 

48-4 

S.E. 

S.E. 

5-5 

27 

•689 

77-0 

48*4 

60*8 

140*0 

45-2 

S.E. 

S.E. 

6-0 

28 

•757 

66*7 

48*9 

56-9 

134-4 

47*7 

E. 

E. 

7-5 

29 

•796 

58-5 

85*7 

46*9 

188-9 

35*4 

E. 

E. 

20 

80 

•682 

65*1 

28*2 

47.8 

189-8 

80*4 

E. 

W. 

26 

Means. 

29-404 

57*9 

89-4 

47-5 

117*8 

886 

•  t  ■ 

1*. 

6-7 

01.78 

02 

MAY,  1874 


Day 

of 
Month 

Mean  j 

Beadg  of 

Haromtr. 

reduced 

to  82** 

1 

in. 
29588 

2 

•617 

8 

•864 

4 

•445 

6 

•476 

6 

•858 

7 

•248 

8 

•186 

9 

•221 

10 

•444 

11 

•630 

12 

•765 

18 

•896 

14 

•867 

15 

•660 

16 

•892 

17 

•828 

18 

•783 

19 

•783 

20 

•718 

21 

•444 

22 

•179 

28 

•051 

24 

•105 

25 

•323 

26 

•506 

27 

•567 

28 

•559 

29 

•524 

80 

•405 

81 

•558 

MeaiiB. 

29-514 

Temperature. 


In  the  Shade. 


High, 
est. 


Low- 
est. 


53-2 
526 
49-0 
46*8 
48-5 
54-8 
525 
49-3 
52-0 
50*3 

53*6 

53-8 

57-8 
68-6 

58"5 
686 

60*6 
6l8 

57^ 
60-6 
64-6 
60-6 
542 
66-0 
68*^ 
67*8 
68^ 

68* 
66-7 

68-4 

68-6 

58*3 


38-9 
31-2 
27-3 
36-2 
38-7 
35-6 
32*8 
32-7 
29-3 
27-9 
26-4 
40*5 
36-9 
446 
47-8 
26*4 
28-6 
28-0 

378 
461 
40-1 
45-1 
49-4 
49*3 
45*0 
49-5 
48-7 
52*8 
53*6 
49*9 
41-4 

391 


Mean. 

460 
41-7 
38-4 
39-6 
42*5 
43-9 
41-9 
391 
40-3 
39'3 
40-8 
45-7 
45-2 
49-4 
51-7 
42-1 
44-7 
46-0 
46-5 
493 
50'5 
510 
500 
55-2 
55-2 
55-6 
57-7 
57-3 
57-7 
57-6 
54-4 

47-6 


Highst 

insun's 

rays. 


4-6 
38  4 
29  3 
820 
03-5 
20-3 
41*2 
30-2 
885 
821 
39-9 
28-9 
22-7 
24-8 
33-7 
43-8 
46-1 
47-6 
2r8 
53-4 
32*2 
219 
67-8 
50-6 
52-7 
39-8 
30-8 
02-6 
36-9 
450 
4S9 

32-1 


LoWBt 

on  the 
grass 


Direction  of 
the  Wind. 


320 
256 
28-4 
85-7 
41-0 
85-4 
88-6 
848 
28-9 
27-3 
261 
401 
81-6 
44-8 
45-6 
27-6 
280 
27-2 
85-8 
36-1 
87-1 
48'3 
50-8 
480 
421 
451 
472 
48-6 
51-6 
478 
38-5 

87-6 


A.M. 

N.E. 
N.B. 
N. 
N, 
N. 
N. 

N.W. 
N. 
N.E. 
N.E. 
N.B. 
B.N.E. 
E.N.E. 
N.W. 
N.W. 
B. 

E.N.B. 
B. 

B.S.B. 
S.B. 
E.8.E. 
B. 

N.B. 
N. 

N.N.W 
S.B. 
E.S.B. 
B. 
W. 

s.w. 
s.s.w. 


P.M. 


'  Mean 

amt  of 

Cloud 

(0-10) 


N.B. 

N.B. 

N. 

N. 

N. 

N.W. 

NW. 

N. 

N.B. 

N.B. 

N.B. 
E.N.B. 
E.N.B. 

B. 

E.N.B. 
B.N.B. 
E.N.B. 

B. 

8.E. 
E.S*B. 

8.B. 

B. 

N.B. 

N.W. 

N.W. 

B. 

N.W. 

N.E. 

S.W. 
W.S.W 
W.S.W 


Bain. 


7-6 
7-5 
80 
80 

100 
70 
7.5 

10-0 

70 

8-5 

70 

80 

lO'O 

7-5 

8-5 

3-0 

10 

20 

100 

7-0 

10-0 

10-0 

10-0 

8-5 

7-5 

9-5 

60 

10^0 

100 

6-0 

6-5 

7-7 


in. 


0-06 


0.02 
0-06 
024 
0^02 


0-08 
0^05 


0-05 
0*06 
008 


0H)6 


068 


JtJNB,  1874. 

Mean 
Beadg.  of 
Baromtr 
reduced 

to  32° 

Temperature. 

Direction  of 
the  Wind. 

Mean 
amt.  of 
Cloud. 
(0-lu) 

Days 
of 

in  tiie  bbade. 

Uip:hst 

insun's 

rays. 

Loirst. 

on  the 

grass. 

Rain 

High- 
est. 

Low- 
est. 

Mean. 

Month 

A.M. 

P.M. 

1 

in. 
29-663 

66*2 

ft 

64^0 

68^5 

119% 

620 

w.s.w 

W.8.W 

100 

in. 
008 

2 

•612 

76-4 

47-3 

59-8 

1495 

42-9 

8.W. 

w. 

65 

8 

•720 

69-8 

62-8 

580 

1669 

61-6 

N.W. 

w. 

9  5 

4 

•975 

78-8 

898 

662 

1561 

88*4 

8.W. 

w. 

1-5 

6 

•817 

74-6 

86-8 

641 

168-2 

846 

N.N.W 

N.W. 

6-0 

6 

•647 

71-8 

48-4 

67-4 

168-7 

46*i; 

N.N.W 

N.E. 

96 

7 

•710 

69-4 

48-5 

67  6 

1567 

48-6 

W.NW 

W. 

0-6 

8 

•764 

739 

881 

667 

162-6 

87-7 

W. 

W. 

2-5 

9 

•680 

80-6 

420 

61-4 

164-4 

410 

W. 

w. 

1-0 

10 

•714 

67  2 

516 

68-8 

1809 

48*6 

W. 

w. 

9-0 

H 

•728 

69-6 

868 

52-7 

1687 

86*1 

W. 

N.W. 

2-5 

12 

•885 

609 

431 

50.4 

152-8 

88^7 

E. 

B.N.E. 

1-5 

18 

•916 

58-9 

80-6 

461 

1441 

80  9 

B. 

E.8.E. 

6-6 

14 

29941 

§8-7 

88-7 

45*6 

161*8 

888 

B. 

E.S.E. 

70 

16 

80-047 

68-4 

48-8 

51-8 

148*8 

89-6 

N.B. 

E.N.B. 

20 

0-19 

16 

29-829 

65-7 

481 

60-0 

148-8 

496 

B.N.B. 

N.E. 

100 

17 

•678 

618 

47-8 

51-8 

184-2 

47*6 

E.K.E. 

E. 

90 

18 

•809 

68-2 

42-9 

48-9 

128-8 

45-6 

E. 

E. 

10-0 

19 

•787 

69*8 

46-9 

68-8 

162-7 

47*2 

E. 

E. 

100 

20 

•706 

69-4 

48-6 

606 

116*6 

42-6 

8. 

B. 

100 

21 

•600 

66*6 

47-6 

64-8 

168*2 

4S*0 

E.S.E. 

E.S.E. 

9-5 

28 

•498 

72-6 

468 

67-7 

149^0 

88-7 

E. 

S. 

6-0 

014 

28 

•602 

64-7 

44-8 

68-8 

128*8 

48^4 

S.W. 

8.W. 

10*0 

029 

24 

•867 

60-8 

60-1 

680 

1869 

48-2 

W. 

W. 

9-6 

006 

26 

•846 

640 

60^1 

64-9 

146*0 

47-9 

N.W. 

w. 

9-0 

0-26 

26 

•176 

60-9 

49-7 

62-7 

101*8 

600 

8.B. 

B.E. 

100 

27 

.  -166 

67^6 

60-4 

66-4 

148-8 

51-6 

E. 

8.B. 

7*6 

28 

•291 

640 

60^4 

66*9 

128-9 

49*9 

E. 

E. 

8*0 

0*22 

29 

•444 

68^5 

461 

680 

118*8 

44*5 

«.W. 

S.W. 

10-0 

OOS 

80 

•646 

71-7 

58  6 

699 

1400 

541 

W.S.W 

W.8.W 

9-0 

008 

Means 

29-648 

66^4 

46-8 

64-8 

142*6 

44-8 

•  •  ■ 

«  •  • 

70 

a  1*26 

1 

JULY.  1874. 


Days 
of 

Mean 
Beadg.of 
Barom'r 
redaoed 

Temperatare. 

Direction  of 

Mean 

amt.  of 

Glond 

In  the  Shade. 

Bighst 
inson's 

Lowst. 
on  the 

the  Wind. 

Bain. 

Month 

High- 

Low- 

Mean. 

.  -,    1 

to  32'' 

est. 

est. 

rajs. 

Krass. 

A.M. 

I'.M. 

(0-10; 

1 

in. 
29-548 

69°2 

57-8 

60*0 

126-6 

67^6 

w.s.w 

S.W. 

95 

in. 
0-15 

2 

'380 

780 

551 

6J0 

1422 

53  1 

8.W. 

w. 

60 

3 

•622 

68-7 

55-1 

601 

133-9 

537 

8  W. 

sw. 

70 

017 

4 

•699 

66*2 

54-0 

57  9 

138-4 

616 

N.W. 

w.s.w 

8-5 

0-02 

5 

•750 

67-2 

50-2 

56-6 

143-7 

476 

N.W. 

N.W. 

6-5 

6 

•798 

70  0 

40-4 

550 

1511 

421 

S.6. 

s. 

66 

7 

•650 

745 

44-5 

68-9 

153-5 

44-4 

8. 

s. 

1-5 

8 

•635 

78-5 

44-5 

60-7 

1533 

440 

8.W. 

s.w. 

1-0 

9 

•662 

86^7 

460 

651 

168-9 

45  0 

W.NW 

N.W. 

00 

10 

•640 

79-8 

55-9 

66-7 

169-4 

54-5 

N. 

N. 

95 

11 

•552 

73-4 

681 

640 

141-8 

671 

N. 

N. 

100 

12 

•673 

76-8 

600 

61-8 

159-6 

480 

N.H. 

N.W. 

1-5 

18 

•644 

771 

57-1 

64*5 

1601 

53-5 

W. 

S.W. 

9-5 

14 

•585 

771 

66-4 

65-2 

157-3 

65-3 

W. 

N.W. 

60 

15 

•667 

78-7 

481 

63-0 

1670 

43-4 

S.E. 

E. 

55 

16 

•709 

76-8 

640 

64-5 

1611 

407 

S.E. 

S.E. 

4-5 

17 

•767 

78-6 

60-9 

63-4 

155-8 

45-6 

S.S.E. 

S. 

00 

18 

•765 

791 

45-8 

61^7 

1631 

44-5 

S.E. 

S.E. 

00 

19 

•599 

86-6 

429 

641 

166-8 

420 

S.S.E. 

S. 

00 

003 

20 

•437 

79-3 

530 

65-4 

162  7 

49-7 

N. 

N.W. 

50 

0*02 

21 

•335 

69-9 

561 

60-8 

1541 

525 

W. 

W. 

96 

^#    ^r#B 

22 

•460 

670 

52-5 

68-7 

135-3 

47-6 

N.W. 

w. 

8-5 

23 

•380 

69-2 

51-2 

59-2 

153-2 

48-4 

N.W. 

w. 

60 

0-13 

24 

•311 

661 

461 

54-3 

153-7 

44-4 

N.W. 

N. 

68 

0*38 

25 

•468 

731 

46*9 

58.6 

157-6 

431 

N. 

N. 

40 

^^  «*^* 

26 

•242 

67-5 

53*4 

691 

132-3 

54-1 

W. 

N.W. 

60 

0-41 

27 

•271 

698 

511 

58-1 

141-0 

496 

•v.s.w 

W.S.W 

100 

0*09 

28 

•146 

68-8 

53-8 

690 

1398 

52-7 

s.w. 

S.W. 

80 

^r    ^^ar 

29 

•268 

710 

42-5 

670 

148-8 

41-8 

N. 

N.W. 

4-5 

80 

•511 

70-4 

431 

668 

147  3 

4L-4 

w. 

W. 

2-5 

005 
002 

81 

•674 

66-8 

45-6 

66-3 

1140 

42-5 

w. 

S.W. 

7-7 

Keuf. 

29530 

73-5 

60-4 

60-7 

1491 

48-2 

6-1 

01-47 

QQ 

AUGUST,  1874. 


Bays 
of 

Mean 
Readg.  of 
dnromtr. 
redaced 

to  32° 

Temperatore. 

Direction  of 

Mean 
amt.  of 

Cload 
(0-10) 

in  the  Shade. 

Highst 

ins  on' 8 

rays. 

Lovrst 
on  the 
grass. 

the  wind. 

Bain. 

Month 

Hixh- 
est. 

Low- 
est. 

Mean. 

xL.  M« 

P.M. 

1 

in. 
29-477 

69  6 

57-5 

61-4 

140-9 

563 

N.W. 

N.W. 

9-6 

in. 

2 

'338 

721 

59-4 

641 

13D8 

612 

W. 

W. 

9-5 

3 

•498 

670 

43-9 

55  0 

148-1 

••• 

W.8.W 

S.W. 

60 

010 

4 

•359 

63-5 

48-0 

540 

1100 

44-3 

S.W. 

S.W. 

7-5 

Oil 

5 

•272 

605 

497 

52-9 

97-5 

37-7 

S.W. 

S.W. 

100 

6 

•442 

676 

51-0 

57-6 

1430 

45  7 

N. 

W. 

0-7 

0-25 

7 

•331 

71-8 

515 

612 

133  6 

475 

S.W. 

S.W. 

9-6 

003 

8 

•211 

63-6 

520 

571 

136  5 

48-5 

w. 

N.W. 

60 

0-80 

9 

•369 

61-6 

50  1 

55  3 

1117 

438 

N.W. 

N. 

8-5 

014 

10 

•103 

641 

54-7 

58-3 

130-2 

52-3 

w. 

W. 

4-5 

0^18 

11 

-     •279 

610 

49  7 

54  7 

1342 

44-4 

N.W. 

N.W. 

60 

036 

12 

•298 

600 

46-1 

'52-6 

129-8 

42  8 

N.W. 

W. 

90 

0-27 

13 

•102 

64-8 

53  0 

66-3 

114  2 

628 

S. 

S.W. 

7-5 

14 

•092 

608 

51-2 

55-5 

1140 

47-8 

w. 

N.W. 

8-5 

15 

•566 

63  8 

50-2 

55-8 

1230 

460 

N.W. 

W. 

80 

o-oi 

16 

•603 

6-2-3 

680 

57-3 

962 

497 

S.W. 

S.W. 

100 

17 

•728 

63-8 

41-4 

52-7 

116-7 

86*5 

N.W. 

S.W. 

6-6 

18 

•825 

69-8 

441 

55-8 

117-8 

39-8 

W. 

W.NW 

65 

19 

•908 

736 

540 

633 

1308 

481 

S.B. 

N. 

80 

20 

•895 

78-6 

511 

63-9 

141-2 

47-5 

B. 

S.E. 

00 

21 

•997 

711 

54-2 

611 

130-7 

47  8 

N.B. 

N.B. 

7-0 

22 

•965 

72-2 

412 

562 

144-2 

360 

S.E. 

B. 

1-5 

23 

•85  i 

76  3 

389 

691 

137-8 

34-8 

N. 

N.B. 

00 

24 

•802 

701 

491 

58  0 

137-8 

42-1 

S.E. 

S.W. 

2-5 

25 

•588 

72-8 

55-6 

61-9 

1502 

511 

W. 

S. 

6-0 

26 

•580 

730 

49-6 

60-3 

1323 

42  7 

S. 

S.W. 

3-5 

27 

•349 

65-4 

54-2 

58-4 

1103 

492 

S. 

S.W. 

100 

0-20 

28 

•415 

650 

441 

64-4 

1390 

358 

N.W. 

N.W. 

30 

013 

29 

•290 

600 

501 

53-4 

1292 

43*8 

S.W. 

N.W 

7-5 

010 

30 

•409 

66  8 

49*4 

56-9 

1288 

42-8 !  8.W. 

S.W. 

6-6 

035 

31 

•345 

67-5 

54-8 

69-5 

1258 

506 

w. 

S.W. 

60 

0-04 

Means. 

29  493 

671 

501 

575 

128*0 

45-6 

... 

••• 

63 

a  2-67 

St 

SSPTBMBEB,  1874. 


Days 
of 

Mean 
Readg.of 
Baromtr. 
reduced 

10  82*" 

Temperature. 

Direotion  of 

Mean 
amLof 

Cloud 
(0-10) 

In  the  Shade. 

Hiffhst 

LowBt 

on  the 

grass. 

the  wind. 

Bain. 

JConth 

High- 

est,- 

Low- 
est. 

Mean. 

inann  8 
rays. 

A.M. 

P.M. 

1 

in. 

29216 

68.6 

68-8 

63-3 

116-5 

66*6 

S.W. 

S.W. 

6-5 

in. 
004 

2 

•416 

66-4 

53-4 

59-2 

1270 

488 

s.w. 

S.W. 

40 

091 

8 

-8i4 

59-2 

63-0 

55*2 

93-0 

47-3 

& 

s. 

10-0 

014 

4 

•466 

682 

48-9 

621 

104-2 

46-4 

S.W. 

8. 

8-6 

0-19 

6 

•677 

59-8 

446 

611 

116-2 

40-2 

w. 

N.W. 

60 

0-64 

6 

•477 

696 

60K) 

527 

116-5 

46*6 

8. 

8. 

lOO 

001 

7 

•648 

62-8 

489 

65^8 

95-0 

430 

W. 

W. 

9-5 

0-66 

8 

•486 

64-1 

53-7 

68-6 

108-8 

50-0 

S. 

8.W. 

9-0 

0  86 

9 

•036 

69*3 

60-8 

631 

111-8 

49-3 

S.B. 

W. 

8-6 

0*20 

10 

•191 

59*1 

44-9 

51-5 

110-2 

409 

W. 

N.W. 

5-0 

0*39 

11 

•165 

62-3 

49  9 

548 

88-0 

44*6 

S.W. 

N.W. 

10*0 

12 

•254 

62-7 

51*8 

56-8 

1170 

47*4 

NNW 

N.N.W 

4-5 

18 

•729 

63*8 

39-2 

51-7 

117-8 

87  0 

N. 

N. 

3-0 

14 

•878 

646 

39-4 

52-6 

109-3 

868 

8.W. 

8.W. 

35 

15 

•680 

68^2 

492 

66-1 

100-6 

43  8 

S.W. 

S.W. 

80 

0.28 

16 

•514 

58-8 

63-6 

56-0 

81-0 

44-7 

S.W. 

S.W 

100 

17 

•448 

571 

48-5 

6V4 

91-7 

46-8 

N. 

N. 

9-0 

18 

•600 

59-8 

41*5 

611 

970 

33*2 

w. 

N.N.W 

8.5 

19 

•666 

61-6 

45-2 

531 

82-8 

38-7 

w. 

W. 

10  0 

0.08 

20 

•401 

68*9 

539 

601 

94-7 

49*4 

s. 

s. 

65 

010 

21 

•181 

6S'4 

54-5 

681 

72-3 

602 

8. 

S.W. 

100 

22 

•858 

63-4 

51-7 

56-2 

94-6 

45-3 

8.W. 

S.W. 

7-0 

23 

'476 

642 

460 

63-5 

95-2 

390 

8. 

S.S. 

10*0 

24 

•708 

662 

49*5 

668 

86-3 

44-7 

W. 

w. 

6-0 

26 

•779 

720 

611 

60^7 

1060 

42*2 

8.W. 

w. 

6*0 

26 

•717 

74-2 

446 

69*2 

106*3 

88-6 

W. 

S.S.B. 

0-0 

27 

•518 

71-8 

44*9 

56-5 

100*7 

39  5  S.S.E. 

S.W. 

10-0 

0-18 

28 

•884 

63*5 

51-8 

670 

860 

437 

8.W. 

S.W. 

100 

29 

-214 

61-2 

61-3 

55'8 

88-8 

46-6 

S.W. 

W.S.W 

9-6 

036 

80 

•822 

636 

45-7 

530 

910 

37*7 

8.W. 

S.W. 

3-0 

0*29 

UmoB. 

29  447 

684 

490 

66'4 

1001 

44-0 

•  t  • 

•  •  • 

7*3 

|4-66 
at 

\ 

bOTOBBlt,  1874 

Days 
of 

Mean 
Readg.of 
Baromtr. 
reduced 

to  82° 

Temperature. 

Direction  of 
the  Wind. 

Mean 
amt.  of 

Cload 
(0-10) 

In  the  Shade. 

Highst 

insun's 

rajs. 

Lowst. 
on  the 
grass. 

Bain. 

Month. 

High- 
est 

Low- 
est. 

Mean. 

A*M* 

P.M. 

1 

in. 
29-018 

61-5 

520 

5*5-8 

1(X)-1 

Us 

S.W. 

S. 

10-0 

in. 
0*28 

2 

28-866 

57-2 

446 

50-4 

71*2 

885 

S.W. 

WNW 

10*0 

0-10 

8 

•949 

544 

41-6 

47*3 

860 

86-6 

N.W. 

W. 

6-5 

019 

4 

28  946 

55-1 

46-5 

49*4 

74-7 

40-6 

WSW 

N. 

8-5 

6 

29-612 

54-8 

85-6 

450 

891 

80-8 

N.W. 

N. 

6-0 

M7 

6 

29-849 

65-4 

82-8 

45-3 

68-8 

27-6 

S.W. 

W. 

10-0 

010 

7 

28  896 

56-5 

486 

610 

84-2 

460 

N.W. 

W. 

6*0 

027 

8 

29-484 

54-2 

84  8 

44-3 

87-4 

29-5 

N.W. 

w. 

8*6 

9 

•888 

611 

42-2 

51-3 

1020 

330 

S.W. 

N.W. 

100 

029 

10 

•605 

59-8 

88-2 

49*3 

83-2 

31-6 

B.W. 

W.S.W 

8*6 

11 

•666 

59-8 

50-4 

54'3 

92-7 

469 

W. 

w. 

6-5 

12 

•654 

61-7 

49-7 

54-4 

86-3 

41-6 

S.W. 

w. 

7-5 

18 

•425 

611 

51-9 

55-6 

740 

45-8 

8.W, 

w. 

100 

0-32 

14 

29*880 

59*5 

50-6 

53-6 

69-3 

447 

S.E. 

8. 

100 

012 

15 

28-938 

600 

51-5 

56-1 

762 

450 

S.W. 

S.W. 

100 

0-04 

16 

29*297 

56-2 

506 

52-4 

81-6 

47-7 

N. 

N.E. 

5-6 

0*30 

17 

•865 

560 

81-8 

46-3 

61-4 

81-4 

W. 

S.W. 

10-0 

008 

18 

•493 

59-6 

46-4 

52-5 

79  4 

38-7 

N.W. 

w. 

65 

19 

•439 

56-4 

49-6 

51-9 

82-7 

45-0 

W. 

w. 

80 

20 

•774 

537 

858 

437 

78-6 

80-6 

N.W. 

N.W. 

2-5 

0*05 

21 

.    -174 

56-0 

89-4 

478 

660 

84-9 

W. 

N.W. 

9-5 

22 

•294 

51-1 

40-8 

45-5 

64-7 

38-0 

N.W. 

N.W. 

100 

28 

•566 

494 

85-4 

42-8 

90-7 

286 

NNW 

N. 

5-6 

0.10 

24 

•648 

67  8 

40-8 

46  7 

104-6 

88  5 

S.W. 

W. 

90 

0-15 

26 

•492 

58  6 

48*8 

52-5 

71*3 

42*2 

w. 

W. 

100 

0-14 

26 

•685 

58-5 

54-8 

65*4 

70-8 

51-3 

S.W. 

w. 

100 

6-14 

27 

•560 

59  8 

581 

561 

70-4 

483 

8.W. 

w. 

lOO 

0-59 

28 

•521 

60-7 

54-9 

56-4 

1040 

521 

S.W. 

s.s.w. 

100 

0-21 

29 

•556 

54-4 

45-6 

48-6 

90-8 

88-8 

8. 

E. 

100 

005 

80 

•720 

52-8 

46-6 

498 

71-4 

43-1 

B. 

B. 

100 

31 

•778 

511 

48-3 

491 

69-5 

41-7 

E. 

E. 

100 

005 

Means. 

29897 

56-9 

44-8 

60'8 

80-4 

39  5 

... 

..• 

82 

84.64 

0 
CQ 

NOYEMBEB,  1874. 


1A^^>M 

Mean 
Readg.  of 
Baromtr. 
rednoed 

to  32^ 

Temperature. 

Direction  of 

Mean 
amt.  of 

Cloud 
(0-10) 

of 

In  the  Shade. 

Bighst 

insnn's 

rays 

Lowst. 
on  the 
giass. 

1     the  Wind. 

Rain. 

Konth. 

Uign- 
est. 

Low- 
est. 

Mean. 

A.M. 

P.M. 

1 

in 
29701 

49^ 

42^9 

43°! 

55^4 

84^1 

B. 

S.B. 

10-0 

in. 

2 

•584 

55-3 

44-6 

49-7 

59-7 

400 

S.E. 

8. 

100 

8 

•660 

557 

34  6 

440 

97-9 

29-5 

8. 

W. 

50 

001 

4 

•702 

547 

82  7 

44*4 

793 

283 

S.W. 

S.W. 

60 

0^02 

6 

•622 

567 

880 

49-2 

82-2 

854 

8. 

w. 

6-5 

6 

•777 

551 

380 

47-7 

70-2 

410 

N.W. 

N. 

90 

7 

29  970 

508 

33-8 

41-9 

990 

29-6 

N. 

N. 

05 

8 

30  023 

52-7 

230 

40-6 

69-4 

25-6 

N. 

W. 

100 

9 

29-891 

560 

411 

497 

660 

89  5 

W. 

w. 

95 

001 

10 

-681 

52  6 

881 

45-7 

67-6 

405 

N.W. 

N. 

60 

012 

11 

•653 

432 

294 

357 

69  7 

265 

N. 

N.W. 

50 

0  02 

18 

•56G 

41-4 

26-7 

32-6 

661 

23-5 

N. 

N. 

00 

■ 

13 

•399 

45-6 

294 

88-2 

64-4 

235 

N.W. 

N. 

10  0 

0  07 

14 

•720 

47-5 

80-7 

87-8 

57  2 

25-2 

N. 

N. 

10  0 

0-19 

15 

•488 

50-4 

31-2 

42-4 

56-6 

25-9 

WNW. 

N.W. 

100 

008 

16 

-800 

54-8 

899 

45-0 

79*3 

828 

N.W. 

N.N.W 

7-5 

007 

17 

•378 

52-6 

421 

46-5 

59-0 

86-6 

N. 

N. 

100 

005 

18 

•417 

53  9 

42-2 

49-2 

56-2 

882 

W. 

N.W. 

100 

0-05 

19 

•293 

497 

470 

48-1 

78-8 

87-7 

W. 

N.W. 

75 

20 

•482 

46-8 

87-4 

41-7 

800 

290 
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SUMMAET  OF  THE  WEATHER  FOR  1875. 


JANUABT. 
"  If  January  oalendi  be  Bnmxnerlj  gaj 
It  will  be  winterlj  weather  till  the  oalendB  of  May." 

The  lererelj  oold  weather  which  set  in  during  the  latter  part  of  November 
and  continued  all  through  December,  broke  np  on  the  evening  of  'the  let  of 
Jannarjf  and  waa  followed  by  remarkably  warm  weather,  which  lasted  till  the 
30th.  The  mean  temperature  (as  deduced  from  the  mean  of  the  maxima  and 
minima)  during  this  interval,  was  as  high  as  44^0,  being  almost  18^  above 
that  for  December.  The  highest  temperature  of  the  month,  62^,  occurred  on 
the  I8th,  and  the  lowest,  28^5,  on  the  22nd.  Temperatures  above  60°  were 
recorded  on  12  days,  while  there  were  only  two  readings  below  80°,  viz.,  on 
the  22nd  and  81st.'  The  Northerly  winds  which  had  been  prevalent  during 
December  gave  way  to  winds  from  the  S.W.  Bain  fell  daily  from  the  1st  to 
to  the  4th,  and  from  the  10th  to  the  29th  inclusive ;  the  total  amount  measured 
being  4*53  inches.  A  thunderstorm  occurred  on  the  25th.  The  mean  reading 
of  the  barometer  reduced  to  82°  and  at  sealevel,  waa  29934  in. ;  the  mean 
mazimum  temperature  47^6,  and  the  mean  minimum  89°5. 


FEBBUABY. 
"  On  the  eve  of  Candlemas  day 
Winter  gets  stronger  or  passes  away." 
The  latter  proved  to  be  the  case  this  year,  for  on  January  81st  a  cold 
period  set  in,  which  continued,  with  sliffht  exceptions,  till  March  28rd.    The 
mean  temperature  of  the  month  was  only  85°4,  being  8°0  lower  than  that  of 
January.    A  mazimum  of  50°  and  above  was  only  recorded  on  two  days,  while 
the  minimum  was  below  80°  on  16  occasions.    The  general  direction  of  the 
wind  was  East.    Bain  or  snow  fell  on  18  days,  amounting  to  2*18  inches; 
the  greatest  fall,  0*62  inch,  occurred  on  the  6th.    The  mean  atmospheric 
pressure  was  80*067  in.    The  mazimum  temperature,  62°4,  took  place  on  the 
14th,  and  the  minimunii  23%  on  the  9th. 


«• 


MARCH. 
''  Maroli  manj  weathers." 
As  previonsly  mentioned,  the  first  part  of  this  month  was  cold  :  the  mean 
temperatore  of  the  whole  period  from  January  Slst  to  March  23rd,  aninteryal 
of  62  days,  was  only  86^5.  A  warm  period  set  in  on  March  24th  and  continued 
till  April  6th.  The  maximum  temperature,  55°2,  occurred  on  the  Slst,  and  the 
minimum,  27^7,  on  the  16th  ;  the  mean  for  the  month  was  40°7.  The  tempe- 
rature fell  below  the  freezing  point  on  12  occasions.  The  general  direction  of 
the  wind  was  from  N. — E.  Bcun  fell  on  8  days  only,  amounting  to  1°38  inch. 
Atmospheric  pressure  was  generally  very  high,  the  readings  from  the  8th  to 
the  Slst  (with  only  two  exceptions)  being  above  80  inches ;  the  mean  for  the 
month  was  80°182  in. 


APRIL. 
"  Changeable  as  an  April  day." 
The  weather  during  this  month  was  alternately  mild  and  cold  ; — the 
mean  temperature  from  the  1st  to  the  6th  being  46^4,  from  the  7th 
to  the  16th,  42*7;  from  the  17th  to  the  21st  62n ;  and  from  the  22nd  to 
the  26th,  45^.  A  warm  period  set  in  on  the  27th  which  continued  throughout 
the  month  of  May.  A  rery  sudden  fall  of  temperature  took  place  about  noon 
on  the  2lBt.  and  was  general  all  over  the  country ;  a  change  of  nearly  20° 
occurring  at  some  places  in  less  than  an  hour.  The  mean  temperature  of  the 
month  was  46^4;  the  maximum,  71^,  occurred  on  the  20th,  and  the  minimum 
28°5,  on  the  14ch.  Bain  fell  from  the  8rd  to  the  10th,  and  on  three  other  days, 
the  total  amount  being  1*^64  inch.  The  wind  blew  almost  persistently  from 
the  East  from  the  8th  to  the  24th.  Atmospheric  pressure,  which  had  been 
unusually  high  during  the  latter  part  of  the  previous  month,  decreased  from 
80.56in.|it9a.m.  on  the  1st  to  29*26  in.  at  9  a.m.  on  the  6th:  the  mean 
for  the  month  was  80'075  inches. 


MAY. 
"  The  merry  month  of  May." 
May  was  fine,  dry,  and  warm  ;— the  warm  period  which  set  in  at  the 
end  of  April  continuing  throughout  the  whole  of  the  month.  The  mean  tem- 
perature was  64°0,  being  more  than  7^6  above  that  of  the  preceding  month. 
The  day  temperatures  from  the  llth  to  the  17tli  were  high. — ^those  from  the 
16th  to  the  17th  being  72®7,  76^9,  and  79*2  respectively— the  laat  was  the 
maximum  for  the  month.  The  night  temperatures  were  also  comparatively 
high,  the  lowest  being  only  88^0  on  the  8rd.  It  is  a  somewhat  remarkable 
circumstance  that  no  frost  should  have  occurred  during  this  month.  The 
changes  in  atmospheric  pressure  were  not  large  i  the  mean  for  the  month  was 
80'088  inches.  Bain  fell  on  18  days,  amounting  io  2*61  inches.  On  the  28th 
thunderstorms  i>a88ed  over  Marlborough,  both  in  the  morning  and  afternoon. 


.1 J 
Ul. 


JUNE. 
"  Midsnmmer  rain 
Spoils  hay  and  grain." 
The  warm  weather  whioh  prevailed  daring  the  preceding  month  continued 
till  the  9th,  when  a  cold  period  set  in ;    the  mean  temperatnre  from  the  Ist 
to  the  9th  was  Gl'^O,  and  from  the  lOfch  to  the  30th  56^6.     The  mazimnm, 
79^,  ooonrred  on  the  3rd,  and  the  minimam,  40°5|  on  the  22nd ;    the  mean 
was  68^0.    The  general  direction  of  the  wind  was  W.  and  S'W.    Bain  fell  on 
18  days,  amounting  to  2*78  inches.    On  the  9th  a  severe  thnnderstorm  passed 
orer  the  district,  which  did  considerable  damage.    The  changes  in  atmospherio 
pressure  were  small;     the  mean,    howeveri  was  low,  being  only    29*936 
inches. 


JULY. 

"  In  this  month  is  St.  Swithin's  day. 

On  which  if  that  it  rain  they  say^ 

Full  forty  days  after  it  will, 

Or  more  or  less  some  rain  distil." 
This  month  was  remarkable  for  the  yery  heavy  rain  which  commenced 
on  the  14th  and  continued  for  more  than  80  hours  without  intermission.  The 
rainfall  for  the  14th  and  15th  amounted  to  2*98  inches,  of  which  2*82  inches 
fell  on  the  14th.  This  heavy  rainfall  was  general  all  over  England  (except  in 
the  northern  counties),  and  was  greatest  in  Monmouthshire,  where  more  than 
five  inehea  fell  in  24  hours.  The  cold  weather  which  set  in  on  June  10th  con- 
tinued throughout  the  whole  of  July.  The  mean  temperature  was  58°6,  being 
only  about  half  a  degree  above  that  of  the  preceding  month ;  the  maximum, 
76*^,  occurred  on  the  29th,  and  the  minimum,  89^6,  on  the  13th.  Bain  fell  on 
13  days ;  the  total  amount  being  5*61  inches.  The  mean  atmospherio  pres- 
sure was  29*998  inches. 


AUGUST. 

"  Dxy  August  and  warm 

Doth  harvest  no  harm." 
The  first  five  days  of  this  month  were  cold,  the  mean  temperature  being 
only  56°0 ;  a  warm  period  then  set  in,  which  continued  during  the  remainder 
of  the  month,  the  mean  from  the  6th  to  the  31st  being  62^8.  The  maximum, 
81°9,  occurred  on  the  16th,  and  the  minimum,  41°2,  on  the  Ist ;  the  mean  for 
the  month  was  61''7.  The  prevalent  direction  of  the  wind  was  N.E.  from  the 
Ist  to  the  7th,  after  which  it  was  generally  W.  and  S.W.  The  number  of 
rainy  days  was  18,  and  the  amount  2  12  inches,  of  which  0*97  inch  fell  on  the 
12th  daring  a  thundentorm.  Atmospherio  pressure  was  very  steady,  the 
rmnge  being  lets  than  0*7  inch  j  the  mean  for  the  month  was  80*064  in. 


IV, 


SEFTEMBEB. 
"  AngQst  ripens,  September  gathers  in." 
This  month  was  warm  and  for  the  most  part  fine.  The  mean  temperature 
was  BQ'^Q,  being  only  2°  below  that  of  Angnst.  The  intenral  from  the  11th  to 
the  19th  was  very  fine,  bright,  and  warm ;  the  mean  day  temperature  being 
7r8,  and  night  62°0.  Bain  set  in  on  the  19th  and  fell  daily  to  the  end  of  the 
mouth.  The  total  fall  for  the  month  was  8*78  inches,  and  the  number  of  rainy 
days  17.  Thunderstorms  occnrred  on  the  19th  and  24th.  Atmospheric  pree- 
sare  was  generally  high  for  the  first  part  of  the  month,  bat  it  became  some- 
what distarbed  after  the  Elst ;  the  highest  reading,  SO'34  in.,  took  place  on 
the  6th,  and  the  lowest,  29'58  in.,  on  the  26th  j  the  mean  for  the  month  was 
80*060  in.  The  maximum  temperature,  78^,  occnrred  on  the  18th,  and  the 
minimnmi  41^,  on  the  11th* 


1872    

....    5-66 

1873    

....    2-63 

1874    

.,.•    4*89 

1875    

....     7-64 

OGTOBSB. 
"  Dry  your  Barley  in  October 
Or  yon'll  always  be  sober." 

This  month  was  remarkable  for  its  exceptionally  heavy  rainfall.  The  total 
for  the  monih  was  7*64  inches,  which  is  in  excess  of  any  prerions  month 
dnring  the  past  11  years,  the  nearest  approach  to  it  being  in  October,  1865, 
when  7*26  inches  fell.  The  following  is  the  rainfall  for  October  from  1866  to 
1876  :— 

1866    7  26  in.  1871    188  in. 

1866    174 

1867    8*48 

1868    2-74 

1869    201 

1870    4*66 

This  remarkably  large  amount  was  made  np  by  several  very  heavy  falls, 
the  principal  ones  being  1*82  in.  on  the  9th,  1*11  on  the  19th,  1  Oi  in.  on  the 
22nd,  0*80  in.  on  the  2nd,  0*62  in.  on  the  18th,  and  0*52  in.  on 
the  26th.  A  thunderstorm  occurred  on  the  19th.  The  mean  temperature, 
48°1,  was  about  the  average,  but  owing  to  the  very  cloudy  state 
of  the  sky  the  day  temperatures  were  low  and  the  night  temperatures 
high.  The  mean  daily  range  was  only  11°7,  which  is  more  than  8''6  less  than 
the  mean  for  the  past  10  years.  The  maximum  temperature,  67^6,  occurred 
on  the  6th,  and  the  minimum,  81°9,  on  the  12th.  The  general  direction  of  the 
wind  from  the  1st  to  the  12th  was  W.  to  S.W.,  and  from  the  18th  E.  to  S.E* 
Atmospheric  pressure  was  low  and  unsteady ;  the  mean  was  only  29  800  in., 
the  highest  on  the  6th  being  80  518  in.,  and  the  lowest  on  the  18th  29*206  in. 


V. 


NOYfiMBEB. 
"  Noyember,  take  flaiT, 
Let  ships  no  more  sail." 

The  early  part  of  this  month  will  long  be  remembered  for  its  storms  and 
floods.  The  rain  fell  heavily  almost  dally  from  the  Ist  to  the  19th,  the  total 
amonnt  for  this  period  being  4*80  inches ;  falls  exceeding  half -an-inoh  oconrred 
on  four  days,  the  greatest  being  0*79  in.  on  the  18th.  The  changes  in  atmos- 
pheric pressure  daring  this  interval  were  also  very  great,  ranging  from  80*266 
in.  on  the  16th  to  28*736  in.  on  the  11th:  pressore  daring  the  latter  part  of  the 
month  was  high  and  steady.  The  mean  for  the  whole  of  November  was  29*842 
inches.  Temperature  was  high  from  the  1st  to  the  19th,  the  mean  being  46  8 ; 
the  wind  daring  this  period  was  chiefly  from  the  W.,  bat  on  the  20th  it  changed 
to  N.,  and  continned  to  blow  from  N.  to  E.  for  the  remainder  of  the  month. 
The  weather  from  the  20th  to  the  80th  was  very  dry  and  cold,  the  mean  temp- 
erature being  only  86^,  or  more  than  11^  colder  than  the  former  part  of  the 
month.  The  mean  temperatare  for  November  was  42^ ;  the  maximum,  69^4^ 
took  place  on  the  4th,  and  the  minimum,  26°8,  on  the  26th. 


DEGEMBBB. 
"  St.  Thomas  grey,  St.  Thomas  grey, 
The  longest  night  and  shortest  day.'* 

The  cold  weather  which  set  in  during  the  latter  part  of  November  oon- 
tinued  up  to  the  10th  of  December.  The  mean  of  the  maidma  from  the  1st  to 
the  10th  was  only  84^3,  and  the  mean  of  the  minima  26^6.  The  maximum  of 
several  days  was  scarcely  above  the  freezing  point,  and  the  minimum  on  the 
6th  and  6th  fell  to  20^0  and  19°0  respectively.  The  wind  during  this  period 
was  generally  from  the  N.E.  Snow  fell  on  the  2nd,  8rd,  and  7th.  The  wind 
having  changed  to  the  W.  by  the  11th,  the  weather  from  that  date  to  the  end 
of  the  month  was  mild,  especially  from  the  17th.  The  mean  of  the  maxima 
from  the  17th  to  the  81st  was  48^1,  and  the  mean  of  the  minima  89^ ;  the 
day  temperature  on  three  occasions  was  above  60^  while  that  of  the  night 
was  never  below  87^6.  The  mean  temperature  of  the  month  was  88°0,  the 
maximum  on  the  22nd  62*^,  and  the  minimum  on  the  6th  19°0.  Bain  or  snow 
fell  on  16  days,  amounting  to  1*31  in.  Atmospheric  pressure  was  high, 
especially  daring  the  last  week ;  the  mean  for  the  month  was  30*148  in. 
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PREFACE. 


Bbvorb  referring  to  ihe  present  Report,  the  Oommittee  wish  to  ezpreBS  their 
thanks  to  Mr.  W.  G.  Smith  for  his  kindness  in  writing  a  description  of  the 
coloored  Plato  in  the  hist  Beport.  The  M.S,  only  arrived  at  the  last  moment, 
and  they  nnf ortnnatolj  omitted  to  thank  the  author  for  his  kindness  as  thej 
should  hare  done. 

The  Coloured  Plato  to  the  present  Beport  has  again  been  kindly  fnmished 
by  F.  E.  HuLMB,  Esq.,  F.L.S.,  F.S.A.,  who  has  thus  8ho?m  his  undiminished 
interest  in  the  welfare  of  the  Sooiefcy. 

The  alteration  of  style  of  meetings  to  what  it  ma  in  the  earlier  days  of 
the  Society,  has  worked  fairly  well  so  far.  The  attondanoe  at  the  last  meet- 
ing was  worse  than  it  has  ever  been,  and  though  this  may  be  aooonnted  for 
from  the  faot  of  no  notice  of  meeting  being  put  on  the  School  notice  board, 
yet  as  every  member  is  furnished  with  a  printed  list  of  meetings  to  be  held, 
it  would  hardly  be  a  sufficient  excuse  for  this  obvious  want  of  interest  in  the 
Sodefy. 

The  first  Term,  being  the  one  in  which  most  practical  work  is  expected, 
has  hardly  proved  as  successfol  as  could  be  wished.  The  Ornithological 
notices  have  not  been  so  numerous  as  usual,  the  Entomological  have  been  very 
few  (mainly  owing  to  the  non-existence  of  the  Section),  and  the  Botanical, 
though  fally  up  to  the  mark,  have  been  produced  by  the  work  of  compara- 


tiyely  very  few,  the  prinoipal  being  MiLNKEand  Thatcher  among  members  of 
the  School,  and  Meaars.  Thompson,  Macdonald,  and  De  Lislb  among  the 
Masters.    The  Physical  Seotion  has  not  been  as  energetic  as  osnal. 

In  the  Museum,  bat  little  has  been  done :  the  prinoipal  object  of  atten- 
tion being  the  Library,  which  is  now  in  a  Tory  fair  condition,  as  it  numbers 
about  800  Yolumes.  The  Committee  would  have  liked  to  have  seen  more 
interest  in  Periodicals.  Only  one,  the  *'  Zoologist,"  has  been  mentioned ;  the 
others  will  be  taken  in  again  as  soon  as  erer  a  demand  for  doing  so  ooonrs. 

An  attempt  has  been  made  to  make  the  present  Beport  of  more  general 
interest.    In  addition  to  the  Papers  read  at  the  meetings,  a  few  pages  of 
"  Notes,"  selected  from  all  sources  have  been  added.    In  this  way  new  facts 
and  disooveriee  will  be  brought  before  the  attention  of  members  of  the 
Bohool,  and  a  mote  general  interest  in  the  different  branches  of  Science  may 
possibly  be  awakened.    It  is,  at  best,  only  a  first  attempt,  and  if  its  success 
should  warrant  it,  the  Committee  propose  to  continue  and  expand  this  part 
of  the  Beport. 

The  Tables  of  Weights  and  Measurement  of  the  School,  kindly  supplied 
by  Dr.  PEftGUS,  will  become  more  and  more  interesting  and  yaluable  in  a 
scientific  point  of  view,  as  it  will  furnish  a  reliable  basis  for  future  deductions. 
A  mere  SQUtaiy  table  of  Weights  and  Measures,  will  be  of  comparatively  little 
uae^  but  when  continued  from  year  to  year,  as  it  is  proposed  to  do,  it  will 
become  of  real  scientific  value,  and  with  that  object  it  is  continued,  not  as 
was  suggested  by  the  Mwrlbwrian  as  a  means  of  inoreaaing  the  sale  of  the 
Beport. 

The  Meteorological  Tables  and  Charts  will  also  be  oontiBued  regularly,  if 
possible,  and  arrangements  have  been  made  by  which  this  will  not  be  Buoh  a 
source  of  heavy  expense  as  formerly.  The  Committee  beg  to  point  out  to 
mambers  of  the  Society  that  these  Tables,  taken  in  oonneotion  with  the  full 
list  of  notices  of  Birds,  Insects  and  Plants,  will  become  more  and  more 
valuable  every  year,  and  will  for  the  minuteness  of  the  details  form  a  feature 


in  the  Bepoirts  which  has  never  yet  been  attained  by  &ny  Soientifio  Society  or 
Periodica],  and  is  one  of  which  the  Society  may  jastly  feel  proud. 

The  Committee  in  oonolnsion  beg  to  oflEer  their  thanks  to  all  those  who 
have  kindly  aided  the  Sooiety  by  donations,  or  showing  an  interest  in  its 
aiiaim  and  prosperity.  A  foil  list  of  Donations  is  given,  and  it  will  be  need- 
less, tberaforei  to  make  further  mention  of  them. 
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BULES, 


L^That  this  Booiety  be  oalled  the  Harlborongh  College  Natural  Hietoiy 
Booiely* 

OomHiution, 

S. — ^Thatthe  Society  oonsiBt  of  Members,  Honorary  Members/  and 
AsBootates. 

Qjfieers, 

8.— >That  the  Officers  of  the  Sodety  consist  of  a  Freeidentf  Secretary, 
IVeasDzer,  Libranaai  and  Curator. 

MUdion  of  Officers, 

4«*— That  the  President  have  the  absolute  power  of  nominating  the 
Secretary. 

6.— That  those  Members  of  the  Committee,  who  are  not  ex-offloio 
Members,  be  elected  terminally,  and  that  the  retiring  Members  be  eligible  for 
re-election. 

6.-^That  the  same  rule  apply  to  the  Treasurer,  Librarian,  and  Curator* 

7. — That  each  candidate  for  election  giye  in  his  name  to  the  President, 
any  time  before  the  day  of  election. 

8. — That  all  canyassing  for  Totes  by  a  Candidate,  or  by  his  friends  with 
his  knowledge,  shall  at  once  disqualify  him  for  any  election  that  term. 

9. — That  any  Member  canvassing  for  rotes  for  a  Candidate,  or  for  a  new 
mle,  forfeit  the  right  to  vote  on  any  occasion  during  that  term. 

10. — That  the  election  of  officers  of  the  Society  take  place  near  the  end  of 
the  term,  but  that  they  do  not  come  into  office  till  the  beginning  of  the  next 
term. 

11. — That  on  the  occurrence  of  any  election,  each  Member  of  the  Com- 
mittee have  double  the  number  of  yotes  of  any  other  member  of  the  Society. 

12.— That  in  the  event  of  a  vaoany  occurring  in  the  Committee  or  any 
other  office  to  which  Members  are  elected  at  the  beginning  of  each  tenn,  the 
vacancy  be  filled  up  by  the  Committee. 

18. — That  eight  Honorary  Members  have  the  power  of  debarring  a 
candidate  from  standing  for  any  office. 

MckfUigemcnt, 

l4.^Thatthe  afiEairs  of  the  Society  be  conducted  by  a  Conmiittee, 
consisting  of  the  President,  Secretary,  Treasurer,  and  three  other  Members  of 
the  Society,  to  be  elected  from  and  by  Members  of  the  Society ;  three  of 
whom  shall  form  a    uorun. 
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President. 

16. — That  in  case  of  an  eqnalitj  of  yotes,  the  Froaident  shall  hare  a 
double  or  casting  rote. 

16. — ^That  in  the  absence  of  the  President,  the  Committee  be  empowered 
to  request  any  Member  of  the  Sooietj  to  take  the  chain 

Secretary, 

17. — That  the  duties  of  the  Secretary  be  to  keep  a  list  of  all  the  Members 
of  the  Society,  and  of  all  former  members  and  Benefactors  who  may  wish  to 
receive  the  Ecports  of  the  Society ;  to  summon  meetings  (when  necessary)  of 
the  Society ;  to  keep  a  ddtailed  report  of  the  proceedings,  as  well  as  lists  of 
Members  and  Visitors  present  at  eacb  meeting,  and  generally  to  aot  under  the 
direction  of  the  Committee  in  all  matters  oonnected  with  the  welfare  of  the 
Society. 

18. — That  in  the  absence  of  the  Secretary  from  any  meeting  of  the 
Society,  minutes  of  the  proceedings  be  taken  by  a  Member  of  the  Committee, 
appointed  by  the  President. 

LihrariMi. 

19. — Thai  the  duties  of  the  Librarian  be  to  keep  a  catalogue  of  the 

Library,  with  the  names  of  the  Donors,  and  to  see  that  the  Library  Begnlatioiis 

are  carried  into  effect. 

Ourator, 

20.^That  the  Curator  be  responsible  for  the  order  of  the  Museum  and 

when  necessary  assist  the  Secretary  in  the  distribution  of  the  Beports  of  the 

Society. 

Library, 

21. — That  any  Member  of  the  Society  be  at  liberty  to  consult  any  of  the 
booVs  belonging  to  the  Society,  but  that  only  certain  Tolumes,  to  be  decided 
on  by  the  Committee,  be  allowed  to  be  taken  from  the  room. 

22. — That  if  any  member  wishes  to  take  a  Tolume  from  the  museum,  he 
sha'l  give  Lis  name,  and  the  name  of  the  book,  to  the  Librarian,  who  shall 
enter  them  in  the  book  kept  for  the  purpose. 

23. — That  every  volume  so  taken  out  be  returned  by  the  end  of  the  term, 
but  that  no  book  be  kept  more  than  one  month. 

24. — That  if  any  volume  be  damaged,  such  damage  shall  be  reported  by 

the  Librarian  to  the  Committee,  who  shall  decide  upon  any  f  urthur  proceeding 

in  the  matter. 

Museum, 

25. — ^That  any  member  of  the  School,  who  is  not  a  member  of  the  Society, 

be  allowed  access  to  the  Museum  at  such  times  as  it  is  open  to  Members  of  the 

Socie!y  gonorally,  provided  he  first  obtain  leave  from  the  President,  which 

leave  shall  be  renewed  every  term,  but  may  be  taken  away  at  any  time,  if  the 

privileges  be  abused  in  any  manner. 


26. — Thai  members  of  the  Sooiebj  be  permitted  to  use  the  Mnseam  at 
each  hoars  as  the  Committ«e  shall  appoint ;  bat  that  in  the  afternoon  it  bo 
used  ezolasivelj  for  the  pnrposes  of  Kataral  History. 

Botanical  Oarden. 

27. — That  the  Ghirden  be  onder  complete  control  of  the  President,  or  of 
some  person  appointed  by  the  President. 

28. — That  the  Garden  be  open  to  Members  of  the  Society  at  all  times, 
and  that  each  Member  be  allowed  to  introdace  one  visitor. 

29. — That  any  Member  on  application  to  the  President  can  have  the 
charge  of  a  bed. 

80. — That  no  plants  be  pat  in  without  special  leave  from  the  President. 

31. — That  Members  may  keep  any  plants  of  their  own  in  saoh  places  as 
the  President  shall  appoint  as  long  as  the  ground  is  not  required. 

82. — That  the  Society's  flowers  may  not  be  picked. 

38. — That  Members  may  gather  from  their  own  plants  but  may  not 
depute  others  to  do  so. 

Field  Days. 

84. — That  the  Field  Days  be  confined  entirely  to  Members  of  the  Society) 
and  that  the  President  appoint  a  day  on  which  names  must  be  given  in. 

86. — That  any  member,  who  has  given  in  his  name,  must  pay  his  share  of 
the  expenses,  unless  he  is  vmwooidahly  prevented  from  going,  in  which  case  he 
must  give  notice  at  least  three  hours  before  the  time  of  starting. 

Menibers, 

36. — That  the  election  of  new  members  rest  entirely  with  the  Committee. 

87. — That  every  Member  pay  a  terminal  subscription  of  2s ,  to  be  paid  at 
the  first  meeting  of  the  Society  in  tbat  term. 

38. — That  if  a  member  be  elected  after  the  commencement  of  the  term, 
the  amount  of  his  subscription  for  tbat  term  shall  be  settled  by  the  Committee. 

89. — That  Members  have  the  right  to  be  present,  to  state  their  opinions, 
and  to  vote  at  all  general  meetings  of  the  Society ;  to  introduce  two  visitors 
at  all  general  meetings  of  the  Society.;  to  have  personal  access  to  the  Museum, 
and  to  introduce  a  visitor  at  such  times,  as  shall  seem  fit  to  the  Committee. 

40. — That  members  be  considered  as  Probationary  Members  for  the  first 
term  after  their  election. 

Honorary  Members, 

41. — ^That  Honary  Members  have  all  the  privileges  of  Members,  except 
the  power  of  introducing  a  Member  of  the  School  to  the  meetings  of  the  Society. 

42.— That  Honorary  Members  pay  6s.  a  half-year,  for  which  they  shall  be 
entitled  to  a  copy  of  the  Report, 

43. — That  Honorary  Members  may  compound  for  all  future  sabsoriptions 
by  the  payment  of  a  sum  of  two  guineas. 
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AuociaAei, 

44. — Th&fc  AssooiateB  be  confined  to  members  of  Ylth  and  Upper  Yth 
Forms  j  that  tbej  pay  Is.  a  term,  and  be  entitled  to  the  nae  of  the  Moflemoi 
and  to  attend  the  meetings  of  the  Sooietj  wheneyer  thej  think  fit,  but  shall 
not  be  entitled  to  yote  on  any  question,  to  introduce  a  visitor,  or  to  take  books 
out  of  the  Museum. 

Vi$%Uir9. 

46.— That  on  such  occasions  when  the  number  of  those  who  wish  to  be 
present  as  visitors  at  the  general  meetings  of  the  Society  is  greater  than  the 
number  of  Members  who  attend,  the  President  and  Committee  shall  be 
empowered  to  admit  three  or  more  each,  as  shall  seem  fit. 

Suspension  of  Memhtrs, 

46.^That  anj  Member  be  liable  to  be  excluded  from  the  Society  by  the 
Committee,  if,  in  their  opinion,  he  shall  have  failed  tp  show  sufficient  energy 
in  the  working  of  the  Society. 

Beciiom, 

47. — ^That  the  Society  consists  of  sections  to  be  formed  for  the  more 
accurate  study  of  the  different  branches  of  Natural  History,  and  that  every 
Member  must  belong  to  a  Section. 

48.— That  the  question  of  the  number  of  Sections  be  left  open  for 
settlement  at  the  beginning  of  each  term. 

49.~That  on  one  may  leave  one  Section  for  another  during  the  term. 

60. — That  there  shall  be  a  definite  number  of  Meetings  of  each  Seotion 
during  each  Term,  the  number  and  days  of  meeting  to  be  settled  at  a  general 
meeting  of  the  Society,  to  be  held  for  that  purpose  at  the  beginning  of  each 
Term. 

51.— That  attendance  of  all  members  (except  thoEC  of  the  YI.  Form)  be 
compulsory  at  all  the  meetings  of  any  Seotion  to  which  they  belong. 

62. — That  the  Sectional  meetings  be  open  to  any  other  members  of  the 
Society ;  or  of  the  School,  on  application  to  the  Heads  of  the  Sections. 

63. — That  the  internal  control  of  the  proceedings  at  each  Sectional  meet- 
ing be  entirely  in  the  hands  of  the  Head  of  that  Seotion. 

54. — That  the  Heads  of  Sections  be  appointed  for  each  Term  by  the 
Committee. 

56«— That  there  be  two  general  Meetings  of  the  Society  each  Term, 
exclusive  of  the  general  preliminary  meeting. 

l^ev)  Uules. 

66. — That  any  Member  of  the  Society  have  power  to  propose  any  new  rule 
or  any  alteration  in  an  old  one,  provided  the  motion  be  seconded  by  another 
Member. 
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LENT  TERM,  1876. 


GENERAL  MEETINa,  FEBBXTABT  2ncl,  1876. 


Thi  following  arrangements  were  made  :— 

Bota/nieal  fifaciton.— Feb.  8,  22^  Maroh  7,  21,  April  4. 
Ornithological  Atfceion.— Feb.  15,  29,  Haroh  14,  28,  April  11. 
Fhyaieal  Beetion* — Feb.  18,  Maroh  17,  April  7* 
General  Meeting. ^^Maroh  9. 
Also  a  Second  Class  for  Botanj,  to  be  held  every  Tuesday  from  5.80  to 
6.80  p.m. 

W.  H.  Maodonald,  Esq.,  also  agreed  to  take  a  class  in  Geology,  at  times 
to  be  fixed  by  the  Glass. 


GENERAL  MEETING,  MAROH  9th,  1876. 


W.   FiRovs,   Esq.,  M.D.,  gave  a  leotnre  on  Carbon,  illustrated  by 
nnmerons  experiments* 

There  were  75  persons  present. 


MIDSUMMER  TERM,  1876. 


The  following  arrangements,  decided  npon  by  the  Conmiittee,  were  ex- 
plained, and  thongh  some  members  were  inclined  to  object  to  them,  their 
objections  were  over-mled,  and  the  resolutions  of  the  Conmiittee  were  nlti- 
matoly  nnanimonsly  agreed  to. 

(1).  That  the  General  Meetings  be  held  fortnightly. 

(2).  That  attendance  at  Sectional  Meetings  be  voluntary,  but  that 
members  must  attend  two  out  of  the  four  meetings  to  be  held  every  Term. 

(8).  That  the  meetings  be  held  in  the  Museum,  and  that  a  short  paper  be 
read,  foUowed  by  exhibitions  ;  and  discussions  be  resumed  as  in  former  times. 

(4).  When  a  certain  number  of  members  can  be  found  to  form  a  Section, 
that  Section  to  be  considered  as  in  existence. 

(6).  That  endeavours  be  made  to  make  the  Beport  more  acceptable  to 
memben  of  the  BchooL 
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(6).  That  those  who  do  not  attend  the  preliminary  meeting  be  oonsidered 
as  wishing  to  retire  from  the  Sooiety,  and  their  names  will  oonseqnentlj  be 
erased  from  the  List  of  Members^  unless  satisfactory  reasons  for  absence  be 
given. 

The  foUtywing  arrangements  were  made : — 

Botomieal  Bedion, — Thursdays,  May  11,  25,  June  8,  22. 
Ornithological  Bection. — Thursdays,  Hay  18,  June  1, 16,  29. 
Qeneral  Meetings. — Tuesdays,  May  23,  June  6,  20,  July  4. 
Field  Pay.— Saturday,  May  20. 
The  following  absentees,  who  gave  no  sufficient  reason  for  their  absencoj 
were  no  longer  considered  as  members  of  the  Society : — 

S.  B.  Femberton.  F.  W.  L.  Birdwood. 

W.  G.  0.  Cooper.  W.  T.  Trevenen, 

O.  Ellis.  W.  Pemberton. 

E.  J.  Beeves. 


FIELD  DAT,  MAY  20th,  1876. 


This  was  held  at  Bedwyn ;  the  lateness  of  the  season  prevented  any  very 
great  amount  of  work  being  done;  the  Lists  of  Notices  were  very  small,  and 
no  discoveries  of  any  importance  were  made. 


MEETING  HELD  MAT  23rd,  1876. 


The  President  gave  a  short  account  of  the  Theory  of  Natural  Selection, 
as  worked  out  by  Dr.  Darwin,  and  mentioned  a  few  of  the  Objections  to  the 
Theory. 

After  explaining  how  plants  and  animals  may  be  arranged,  more  or  less 
completely,  in  a  series  from  the  very  lowest  forms  up  to  the  most  highly 
organised,  and  that  when  we  come  to  the  border-line  between  the  animal  and 
vegetable  creation,  we  CTen  meet  with  forms  about  which  naturalists  are 
uncertain  as  to  whether  the/  are  animal  or  vegetable,  it  was  shown  that  by 
Darwin's  Theory  every  species  now  existing  was  descended  from  some  simpler 
form,  and  that  thus  we  come  to  the  coDolusion  that  all  species  now  existing 
have  descended  from  a  few,  perhaps  one  primary  form  of  the  very  simplest 
structure.* 


*  In  what  folio fis  I  must  apologise  for  the  frequent  use  of  the  first 
person :  but  I  merely  wish  to  state  my  own  opinions  on  the  subject,  and 
should  be  very  glad  to  have  them  answered  by  those  who  dissent  from  tiiem. 


11 


This  Theory  is  founded  npon  the  fact  that  the  deeM^endants  of  every 
indiyidaal  vary  more  or  less,  and  by  a  carefal  stady  of  the  manner  in  which 
plants  and  animals  vary,  he  has  drawn  up  certain  **  laws/'  and  has  collected 
a  yast  amonnt  of  facts  in  snpport  of  his  Theory.  Sach  a  carefal  observer  as 
Darwin  is  too  candid  to  attempt  to  distort  any  fact  which  he  records,  and  we 
may  safely  take  for  granted  that  whatever  he  states  to  be  the  casejis  so,  at  least 
as  far  as  hnman  accuracy  can  go,  bat  it  is  in  the  interpretation  of  those  facta 
that  natoralista  differ.  The  battle  most  be  f onght  ont  on  its  own  ground,  and 
religioa  most  be  pat  asidC}  bat  I  cannot  pass  over  the  fact  that  Darwin  him- 
self (whatever  others  may  think)  denies  the  fact  of  a  guiding  Providence,  he 
states  that  where  any  accidental  variation  occurs  for  the  benefit  of  the  Indi- 
yidnal>  that  variation  will  be  perpetuated  in  his  progeny,  and  will  ultimately, 
by  a  series  of  accumulations,  develop  into  some  perfect  limb  or  sense.  Tele- 
ologists,  who  deny  "  the  chance"  cannot  of  course  assent  to  this.  If  this  evolu- 
tion were  proved  to  be  correct,  they  would  still  hold  that  all  has  been  done  by 
a  Divine  Omniscient  Being,  and  certainly  it  seems  needless  to  insist  on  this 
(ueidenM  variation,  were  it  not  that  it  has  thereby  led  some  even  to  deny  the 
existence  of  a  God** 

But,  as  I  said  before,  this  must  be  put  asidci  and  the  Theory  must  be 
considered  on  its  own  merits,  and  before  entering  into  the  more  particular 
"  laws,"  drawn  up  by  Dr.  Hooker,  to  which  I  shall  presently  alludoi  it  seems 
to  me  that,  on  the  general  consideration  of  the  Theory,  the  following  objeo- 
tiona  suggest  themselves  :— 

(1).  An  advantageous  variation  being  caused  by  an  alteration  of  oircuin- 
stanoes,  or  at  all  events  a  variation  becoming  advantageous  from  surrounding 
drcumstaacee,  it  follows  that  nothing  is  suited  to  its  conditions  in  nature. 
As  fast  as  any  "  advantage  "  has  been  caused  by  accidental  variationi  the 
Burroundings  have  been  altered,  and  thus  we  never  find  a  plant  or  animal 
exactly  suited  to  the  conditions  in  which  it  is  placed.  This,  I  need  hardly 
say,  iB  totally  denied  by  Teleologists. 

(2^.  When  a  limb  is  altering  from  one  form  to  another,  as  for  instanOe, 
the  "  hand  "  of  the  monkey  to  that  of  man,  the  two  extremes  are  admirably 
suited  for  the  purposes  required  by  a  monkey  and  a  man  respectively,  but 
the  intermediate  states  will  be  disadvantageous  to  both,  and  thus  we  shall 
oome  to  a  vast  number  of  animals  in  which  a  limb,  in  its  transition  state,  is 
anythiog  but  useful. 

■  ■■     ■■  a-^-.u      ■-■  .  ■  -■■■■■  ...■■_■         ...  ..  ...,, 

*  Since  writing  this,  it  has  been  suggested  to  me  that  the  word  accidental 
may  have  another  meaning  attached  to  it  than  that  assumed  here,  viz.,  result' 
ing  from  external  circumsta/neee  i  but  were  this  so,  I  think  some  further 
CKplanation  ought  to  have  been  given,  as  it  is  certainly  che  usual  meaning  of 
tbewonU 
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(S).  We  get  certain  links,  it  is  true,  between  two  distinot  forms,  bat  in 
many  cases  we  get  enormons  gaps.  The  answer  to  this  is  that  we  do  not 
know  enough  yet ;  the  geological  record,  as  yet  known,  is  yery  imperfect, 
but  additional  proofs  may  be  supplied  as  we  become  better  acqnainted 
with  vast  tracts  of  land  as  yet  unexamined.  To  this  I  think  it  may  be  fairly 
answered  that  if  the  evolntion  of  one  species  from  another  ia  as  slow  as 
Darwin  requires,  we  must  necessarily  have  a  vast  nnmber  of  links,  and  little 
as  we  may  yet  know  of  geology,  we  onght  to  have  an  enormons  nnmber  more 
of  those  "links"  than  we  actnally  have.  There  is  scarcely  a  single  animal 
whose  ancestors  have  been  so  traced  by  erolationists,  and  even  then  we  want 
a  large  nnmber  of  connecting  forms. 

(4).  If  the  nnmber  of  species  is  increasing  so  rapidly,  and  if  all  these 
have  descended  from  one  or  a  few  primary  forms,  we  onght  to  meet  with 
fewer  forms  of  animal  life  as  we  search  the  older  strata  of  the  earth.  This 
seems  to  be  very  far  from  the  case.  The  nnmber  of  mollnsca  for  instance, 
seems  to  have  been  quite  as  numerous  in  earlier  times  as  now.  I  am  quite 
aware  that  it  may  be  replied  that  these  forms  have,  many  of  them,  died  out, 
and  thus  the  balance  of  numbers  may  be  kept  up,  but  still  the  number  of 
species  ought  to  be  far  fewer  as  we  recede  to  the  earlier  ages  of  the  World. 

(5).  When  we  meet  with  any  particular  form,  as  for  instance,  an 
Ichthyosaurus,  we  ought  to  find, a  series  of  forms  in  older  strata  becoming 
more  and  more  perfect  as  we  approach  the  stratum  in  which  the  animal 
appears.  So  far  from  this  being  the  case,  we  find  when  we  first  meet  with  an 
Ichthyosaurus  that  it  is  perfect,  that  there  is  not  anything  like  a  series  of 
rudimentary  forms,  and  this  we  ought  certainly  to  meet  with,  if  the  animal 
has  been  developed  from  pre-existiog  forms. 

(6).  But,  perhaps^  to  my  mind,  the  most  weighty  argument  against  the 
Theory  is  that  limbs  can  be  deveU^ed  by  Natural  Selection.  It  is  generally 
agreed  that  limbs  can  degenerate  by  disuse,  but  there  does  not  appear  to  me 
to  be  any  ground  for  the  belief  that  the  reverse  can  take  place.  Evolution- 
ists, I  am  perfectly  aware,  lay  great  stress  on  the  fact  of  "rudimentary 
organs "  being  unaccounted  for  on  any  other  hypothesis,  and  it  only  proves 
how  very  differently  the  same  fact  may  impress  different  individuals.  Tele* 
ologists  believe  that  there  is  one  grand  plan,  and  it  is  their  delight  to  trace 
how  admirably  that  one  plan  is  varied  to  suit  the  different  creatures  in  their 
several  conditions  of  life  t  and  a  rudimentary  organ,  to  them,  is  but  a  proof 
of  that  unity  of  design  so  wonderfully  displayed  in  the  works  of  creation. 
Thus,  those  animals  which  are  blind  are  so  because,  living  in  the  dark,  their 
eyes  were  useless,  and  consequently  by  disuse  they  hare  ceased  to  have  any. 
On  the  other  hand,  it  is  to  me  inconceivable  how  a  rudimentary  organ  (at  all 
events  in  its  first  stages)  can  possibly  be  of  any  u9$  to  the  creatuxe :  in  toy 
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opinion  it  wonld  rather  be  a  disadyantage,  beoanse  until  it  has  become  so 
developed  as  to  be  made  nae  of,  it  auxeiy  mast  be  very  much  "  in  the  way  " 
and  act  as  a  hindrance.  These  mdimentary  organs  seem  to  me  to  be  but  the 
natural  result  of  disuse  or  of  non-nse,  and  consequentlj  in  my  opinion  tell 
greatly  against  evolutionism. 

(7).  Perhaps  here  may  be  mentioned  also  another  argument  to  which 
great  weight  is  attached  by  evolutionists,  but  which  like  the  former  seems  to 
me  to  tell  the  reverse  way,  and  that  is  embryology.  There  is  a  general  agfree- 
ment  among  those  who  have  studied  the  subject,  that  in  its  earliest  stages 
man  (for  instance)  is  trndistinguishable  even  from  plants ;  as  he  grows  he 
passes  through  various  stages,  each  successive  stage  more  and  more  determin- 
ing what  he  is,  but  only  till  a  late  period  before  birth  are  we  able  to  tell  that 
he  is  man — ^he  may  be  fish,  reptile,  bird,  dog,  anything  for  what  we  can  tell, 
and  hence,  say  evolutionists,  this  is  a  proof  that  man  has  descended  from 
these  various  forms  of  nature,  and  this  is  a  proof  of  man's  descent.  To  me, 
this  successive  change  cannot  be  otherwise.  The  grand  unity  displayed  in 
creation  would  fMeessarily  require  that  there  should  be  this  indefiniteness  in 
the  earlier  stages  of  man's  life,  and  that  therefore  this  argument  for  evolu- 
tionism falls  to  the  ground.  Besides  as  Dr.  Bree  has  very  pertinently  re- 
marked, this  sucoessive  development  is  not  so  very  "  indefinite,"  if  I  may  use 
the  term.  To  take  the  nervous  system,  for  instance,  he  says  "  There  is  a  real 
and  significant  difference  in  the  embryo  of  man,  as  compared  with  brutes,  from 
the  earliest  period  of  its  structural  existence,"  and  he  points  out  how  this  is 
the  case.  Besides  it  is  all  very  well  to  say  that  we  cannot  tell  the  embryo 
of  one  animal  from  that  of  another  in  its  earlier  stages,  but  that  is  no  proof 
that  there  is  no  difference.  Our  knowledge  may  not  be  sufficient  as  yet,  and 
as  it  is  impossible  for  an  imeducated  person  to  tell  a  piece  of  quartz  from  a 
diamond,  though  perfectly  easy  for  one  who  has  had  experience  in  these 
matters,  so  it  is  quite  within  the  bounds  of  possibility — nay  it  is  but  natural 
^that  we  should  not  be  able  to  discriminate  between  two  different  embryos. 

Buoh  are  some  of  the  objections  to  the  Theory,  as  far  as  they  appear  so 
in  my  opinion.  When  we  deal  with  the  details,  the  objections  appear  to  me 
to  be  enormously  increased  in  number  and  weight.  The  Theory  was  at  first 
laughed  at  because  it  suggested  certain  cases  which  even  now  appear  to  me 
to  be  Indiorons,  but  there  was  a  charm  in  listening  to  the  arguments 
of  evolutionists,  because  they  were  given  with  all  sincerity  and  allowed  people 
to  differ  from  their  conclusions  :  but  unfortunately  the  subject  has  not  been 
dismissed  without  the  introduction  of  personalities,  and  much  ill-feeling  has 
been  thereby  aroused.  I  trust,  however,  that  on  the  present  occasion  each 
ooe  may  be  allowed  to  hold  his  own  opinion  without  being  ridiculed  by  others, 
and  iM  ftht  diaoosBion  will  be  oanied  on  with  that  oonsideration  for  the 
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feelings  of  others  which  onght  alwajs  to  be  the  charaotoristic  of  debates  on 
scientific  Bnbjects. 

Now  refer  to  the  more  detailed  arguments.  The  most  simple  summary 
of  the  theory  of  the  "  Origin  of  Species  "  which  I  have  met  with  is  given  by 
Dr.  Hooker  in  his  "  Botany,"  one  of  the  Science  Primers  edited  by  Professor 
Haxley  and  others.  He  says  "  It  regards  as  proved — (1)  That  the  descendant 
of  every  plant  departs  (varies)  more  or  less  in  character  from  its  parents. 
(2)  That  of  these  variations  some  are  better  fitted  than  others,  and  even 
sometimes  than  their  parent  was,  to  survive  in  the  area  the  plant  inhabits. 
(8)  That  the  conditions  of  the  area  are,  like  the  individuals,  variable.  (4) 
That  the  number  of  deaths  previous  to  maturity  amongst  the  descendants  is 
enormously  gpneater  than  that  of  survivors,  and  that  these  deaths  are  due  to 
the  conditions  of  the  area  not  having  suited  them.  (6)  That  the  descendants 
(variations)  best  fitted  to  thrive  under  the  conditions  of  the  area  will  be  the 
survivors.  (6)  That  these  variations  will  hence  ultimately  in  certain  places 
supplant  the  parent  form.  (7)  That  the  difference  between  a  species  and  a 
variety  being  one  of  degree  only,  the  variations  accumulated  through  succes- 
sive generations  will  beoome  specific,  and  these  again  by  a  like  process  generic, 
and  so  on. 

Now  this  is  all  very  well  as  far  as  it  goes,  but  it  presupposes  a  variety  of 
circumstances  which  I  believe  to  be  very  far  from  the  fact.  To  take  the 
first  of  these :  no  doubt  variation  does  exist,  and  that  if  you  take  any  two 
plants  of  the  same  species,  you  will  find  many  points  of  difference  between  the 
two,  jast  as  you  cannot  find  two  persons,  even  twins,  exactly  alike— but 
Teleologists  believe  that  there  is  a  limit  to  this  variation,  otherwise  how  could 
we  possibly  classify  plants  or  animals.  If  variation  were  to  go  on  so  exten- 
sively as  here  suggested,  we  should  have  every  created  thing  very  different 
from  its  neighbours.  I  think,  als3,  that  the  origm  of  species,  under  this  plan, 
would  be  accomplished  far  more  speedily  than  at  present.  It  may  be  observed 
that  Darwin  at  least  denies  the  possibility  of  a  variation  back  to  the  original 
form.  No  doubt  same  Evolutionists  may  believe  this  to  be  the  case,  but  the 
following  passage  from  Mr.  Watson's  Supplement  to  the  Cybele  Britannica 
will  confirm  the  above  statement :  "  I  have  communicated  to  the  thoughtful 
and  candid  author  of  the  Theory  a  suspicion  that  he  ought  to  have  allowed 
for  more  infiuence  and  effect  to  a  gradual  convergence  of  characters,  still  in 
onward  progress,  acting  jointly  with  and  in  some  measure  counter-acting  the 
£p:iidual  divergence  of  characters ;  the  two  tending  to  keep  up  an  approximate 
equilibrium  in  nature,  in  respect  to  the  number  of  species  and  genera,  their 
mutual  affinities,  &c.  This  would  not  interfere  with  the  operation  of  his  rule 
of  ''natural  selection,"  the  grandly  distinctive  feature  of  his  theory.  But  he 
appears  indispoied  to  beliere  this  idea  soand^  or  as  being  anywise  neoessarj 
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to  iave  his  Ofwn  yiews  from  aomflthing  Tory  like  alogioal  r&SmteHo ad  abswrdwn 
—one  speoies  to  begin  with,  milHona  to  end  with." 

Some  genera  seem  to  be  more  liable  to  yariation  than  others — take  for 
instance  the  Bose  and  the  Bramble.  Both  these  are  similar  in  strnotnre  in 
many  ways }  they  are  classed  very  near  eaoh  other,  and  the  variations  of  each 
are  astonishingly  great,  botanists  being  very  nndedded  as  to  the  aotnal  nnmber 
of  speoies.  Bat  with  all  this,  anyone  with  the  smallest  amount  of  observa- 
tion oonld  not  oonf use  a  rose  with  a  bramble.  If  these  variations  were  so 
incessantly  increasing,  there  would  sorely  be  a  saffident  nnmber  of  links  to 
connect  the  two.  The  faot  is  that  Teleologists  do  not  deny  variation,  bat 
assert  that  variation  is  confined  within  certain  limits. 

The  second  "  law  "  enanoiated  by  Br.  Hooker  I  cannot  assent  to  in  its 
fnlness.  Of  coarse  if  there  are  a  great  number  of  specimens,  each  differing 
from  the  other,  there  would  be  somo  "  bettor  fitted"  to  survive  than  others, 
bat  taken  in  connection  with  with  his  third  "  law,"  it  will  account  for  the 
variation.  As  the  conditions  of  the  surrounding  circumstances  vary,  so  may 
the  plant  itself  vary,  within  certain  Umits,  to  suit  those  conditions :  but  I  do 
not  think  we  have  any  right  to  consider  their  variability  as  capable  of  any 
amount  of  extension.  Another  very  important  point  must  be  kept  in  view, 
though  opinions  may  differ  on  the  subject.  So  much  has  been  said  about  the 
''straggle  for  eristence"  by  which  the  "survival  of  the  fittest"  is  brought 
forward  as  a  reason  for  incessant  variation  that  Evolutionists  may  not  be 
prepared  to  assent  that  the  tendency  of  plants  and  animals  is  towards  degra* 
daiion  rather  than  im^provement :  but  I  believe  that  this  is  really  the  direction 
in  which  plants  or  animals,  if  left  to  themselves,  would  really  tond,  and  con- 
sequantly  the  **  straggle  for  ezistonce  "  is  but  a  necessary  law  to  keep  v(p  the 
proper  state  of  ezistonce  of  created  things.  Where  the  "  vermin,"  as  they  are 
calledi  are  destroyed  by  g^amekeepera,  the  game  is  believed  to  deteriorate,  as 
the  weaker  ones  are  able  to  live  and  thus  g^ve  rise  to  a  weak  progeny,  and 
the  great  losses  in  grouse,  &o.,  are  attributed  to  this  circumstance.  Whether 
this  be  really  the  case  or  not,  I  do  not  profess  to  judge,  but  in  my  own  opinion 
it  is  very  possible,  and  is  certainly  more  reasonable  than  the  development  of 
one  speoies  into  another. 

Laws  4  and  6  can  only  be  true  provided  nothing  interferes,  but  as  I  fully 
believe  that  "  as  no  man  liveth  to  himself,"  so  no  plant  or  animal  lives  for 
itself  always,  but  that  every  created  thing  is  formed  for  the  benefit  of  others, 
and  hence  to  say  that  "  these  deaths  are  due  to  the  conditions  of  the  area  not 
baring  suited  them"  will  not  be  true — on  the  contrary  there  would  be  every 
reason  to  suppose  that  the  most  vigorous  would  probably  be  the  first  to  be 
destroyed  for  the  benefit  of  others.  Besides,  I  believe  that  man's  benefit  and 
pleasoxe  are  largely  provided  for  by  GK)d|  and  that  an  arrangement  whereby 


man's  plea^r$  even  may  be  enhanoed  mighfe  be  aeleoted  in  preferenoe  to  aao- 
tber  more  adyantageona  to  the  plant  or  animal  j  this  Ib,  of  oonise,  a  matter 
of  opvnian,  bat  it  is  one  which  weighs  mnoh  with  me,  and  is  qoite  as  deseryiag 
of  consideration  as  some  of  those  interpretations  and  eitplanations  of  a  faot 
bronght  forward  by  Erolntionists. 

Of  No.  6  I  don't  see  the  force,  especially  when  taken  in  connection  with 
the  preyions  remarks. 

Finally  No.  7  is  a  surprise  to  me,  especially  when  we  really  do  not  know 
what  a  species  is.  To  take  one  case,  Uahencma  hyfolia  and  ehlorawth€k,  two 
species  of  Orchids  united  by  Bentham  and  others,  becanse  similar  to  one 
another  in  many  points,  but  which  Darwin  himself  has  shown  to  be  very 
widely  separated.  If  then  we  find  two  plants  apparently  similar  at  a  onrsory 
glance  and  yet  very  widely  separated,  how  can  we  say  that  the  difference 
between  a  species  and  a  yariety  "  is  one  of  degree  only."  Teleologists  be* 
lieye  in  species,  and  though  we  cannot  yet  always  decide  which  is  a  species 
and  which  a  yariety,  it  is  because  we  haya  not  yet  been  able  to  work  ont 
the  eonstitution^  if  I  may  so  say,  of  the  specimens.  We  certainly  know  that, 
as  far  as  we  haye  yet  been  able  to  jndge,  species  are  distinct,  and  thongk  we 
may  cross  them,  yet  the  progeny  after  a  few  generat'ons  return  to  the  forms 
of  their  parents.  Why  this  is  so  we  cannot  tsU,  bat  there  must  be  some 
reason,  which  reason  we  haye  yet  b3en  unable  t)  discoyer,  and  we  cannot 
therefore  clench  the  matter  by  saying  it  is  one  "  of  degree  only." 

Such  are  a  few  of  the  arguments  which  to  my  mind  bear  against  the  theory 
of  eyolation,  but  Dr.  Bree  has  pablished  a  work  "on  the  Fallacies  of 
Darwinism,"  which  deals  more  in  detail  with  the  sabjeot,  and  which,  I  wish 
to  commend  to  the  notice  of  all  who  are  interested  in  it,  as  in  fact,  were  I 
to  take  up  each  particular  point,  I  fear  I  should  weary  you.  I  shall  therefore 
merely  conclude  with  a  few  remarks  upon  Dr.  Hooker's  introduction  of  the 
subject  in  his  "  Botany  "  referred  to  aboye.  Talking  of  independent  creation 
and  of  eyolution  he  says  '5  The  first  doctrine  is  purely  speoulatiye,  incapable  from 
its  yery  nature  of  proof;  teaching  nothing,  and  suggesting  nothing,  it  is  the 
despair  of  inyestigators  and  inquiring  minds.  The  other,  whether  true  wholly 
or  in  part  only,  is  gaining  adherents  rapidly,  because  moat  of  the  phenomena 
of  plant-life  may  be  ezplainei  by  it ;  because  it  has  taught  much  that  has 
been  indisputably  preyed ;  because  it  has  suggested  a  maltitude  of  prolific 
inquiries,  and  because  it  has  directed  many  inyestigators  to  the  discoyery  of 
new  facts  in  all  departments  of  Botany."  Speaking  for  myself  only,  I  can  safely 
assert  that  no  fact  which  eyoluionists  haye  broaght  forward  as  proof  of  their 
theory  has  conyiuced  me  in  any  degree  and  many  whicii  haye  been  so  broaght 
forward  haye  had  the  yery  opposite  effect  on  my  mind.  The  great  delight  and 
pleasoreof  Teleologists  haye  been  to  trace  the  hand  of  a  Diyine  Baler  in  every- 
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thixig»togeeh<m'adinirabl}re7er7Uiingha8beeinfiiH^  for  its  proper  sphere, 
and  therefore  as  for  "  its  teaohing  nothing,  suggesting  nothing  "  and  being 
the  "despair  of  inyestigators  and  inquiring  minds"  it  has  been  anything  bat 
that  to  them.  As  for  the  reasons  given  for  evolutionism,  bxlj  theory,  provided  it 
is  at  all  reasonable  will  necessarily  call  forth  argument  and  observation,  and  so 
far  does  good,  as  it  directs  attention  to  faots  not  generally  noticed.  Dr.  Darwin 
has  done  muoh  good  this  way^  and  his  laws  about  variation  have  been  of 
service  in  enabling  us  to  understand  facts,  but  in  my  own  judgment,  those 
laws  hold  just  as  truly  for  Teleology  as  for  Evolutionism,  and  I  prefer  to 
tahe  them  and  treat  them  as  proofs  of  a  Divine  Origioator,  of  the  perfeotbn 
of  the  whole  of  creation,  and  of  the  wonderful  manner  in  which  every  being 
lives,  not  only  for  itself;  but  for  others. 

T.  0.  Harding,  Esq.,  stated  that  the  objection  as  regards  the  time 
required  by  Evolutionists  in  comparison  with  that  during  which  the  earth  had 
existed  (which  had  been  mentioned  in  the  Account,  though  under  reserve) 
was  untenable,  the  duration  of  the  earth  being  variously  estimated  to  be  from 
23  to  600  millions  of  years.  He  also  stated  that  in  his  opinion  it  was  quite 
possible  we  wera  developing  into  something  better  (what  it  was,  we  know  not) 
and  hence  thd  Theory  of  Evolution  was  not  so  absurd  as  it  might  seem  to 
some  people. 

F.  E.  HuLMB,  Esq.,  also  alluded  to  the  drawings  of  animals  on  the  oldest 
buildings  of  antiquity,  in  which,  ancient  as  they  were,  the  same  forms  were 
preserved  exactly  as  at  the  present  day,  showing  no  change  during  all  that 
time. 

Da.  Ft  nous  also  made  some  remarks  more  especially  in  reference  to  that 
part  of  the  Theory  which  considers  all  variation  to  take  place  by  chance. 


The  President  passed  round  some  Mat^  or  Paraguay  tea»  which  was 
tasted  by  many  persons.  It  appears  not  to  have  been  so  much  appreciated  as 
in  8.  America* 

Also  some  Hygrometrio  Plants :  (1)  a  SelagMUa  from  Chili ;  (2)  a  Boie 
of  Jerioho  (H.  Anoitatica),  presented  by  G.  F.  Bodwell,  Esq. ;  and  (8)  a  small 
plant  from  Africa  which  had  been  presented  by  Bev.  0.  Ooldwell. 

The  Bev.  A.  G.  Bleeok  exhibited  a  very  fine  specimen  of  the  Gigantio 
Horel  (Moschella  crcuaipes),  weighing  13  ounces  and  measuring  16f  inches  in 
oiroumference,  which  he  had  gathered  in  his  garden.  Also  a  specimen  of  the 
Welsh  Poppy  (P.  hyhridtim)  naturalised  in  his  garden. 

0.  E.  Blaokett-Ord  exhibited  a  Half-orown  (gun  money)  of  James  II.  and 
a  Siege  Piece  (Newark)  of  Charles  I. 

B.  Armitege  exhibited  a  bronae  Siamese  Idol. 
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Q.  Fowler  exlubiied  a  ooUeoiion  of  foniUi  from  Brora  in  Satherlandfllure, 
whioh  he  afterwards  preeented  to  the  Society. 

There  were  88  persons  present  (17  members  and  21  visitors),  inoladiog 
JLev,  A«  G.  Bleeok,  F.  E.  Holme,  Esq.,  and  T.  0.  Harding,  Esq. 


MEETING  HELD  JUNE  6th,  1876. 


C.  B«  Bulckstt-Obd  read  the  following  paper  on 

STONEHENGE. 
*'  DsuipiCAL  monuments,"  we  are  informed  by  a  oeLebrated  antiqnazy^  "  con- 
sist of  Obelisks,  being  large  stones  or  pillars  set  up  perpendioolarly.  Games  or 
Gamedes  (hence  Gaims  or  stones  of  all  dimensions  in  a  conioal  form)  Gromleohs, 
stones  not  dosed  np  at  the  end  and  sides,  Kistvaens  or  ohests  formed  of  fonr 
stones,  Booking  Stones,  Dolmen  or  stones  of  passage,  Book  Basins,  and  oireles 
or  orals  saoh  as  those  at  Abnrj,"  and,  we  maj  add,  Stonehenge.  Stoneihenge, 
thongh  it  is  the  most  visited  and  the  best  known  to  most  people,  is  certainly 
the  latest  of  the  two,  for  its  hewn  uprights  and  imposts  shew  a  mnoh  more 
advanced  .slage  of  arohitectnre  than  the  simple  scones  whioh  compose  the 
temple  at  Avebnry.  As  we  are  promised  a  paper  on  Aveborj,  I  will  only  speak 
to-night  of  Stonehenge,  and  the  shortness  of  the  time  at  our  disposal  makes 
it  impossible,  I  am  afraid,  to  speak  of  anything  bat  the  actual  Temple  itself ; 
the  nnmerons  barrows  that  snrronnd  Stonehenge,  the  onrsiis  to  the  north  of 
it,  and  the  avenaes  leading  to  the  Temple,  as  weU  as  the  Boman  camp  near  it, 
I  mnst  leave  to  yoor  own  researches.  It  will  be  well  worth  anyone's  while  to 
look  through  Hoare's  Ancient  Wiltshire,  if  it  is  only  for  the  sake  of  the 
engravings ;  they  are  very  good,  and  to  ns  principally  interesting  because  they 
include  maps  of  every  place  interesting  ardhsdologically  in  the  county }  even 
the  places  we  know  best  are  put  in  a  new  light,  and  as  one  reads  it  one  finds 
new  Antiquities  crop  up  in  the  most  uneipeoted  and  familiar  places,  quite 
near  Marlborongh.  For  Stonehenge  itself,  Stukely  of  course  is  the  best 
authority  ;  he  is  rather  dry,  and  very  learned,  but  he  enlivens  his  masses  of 
facts  and  measurements  wiih  small  bursts  of  eloquence  here  and  there,  when 
a  particular  fit  of  admiration  seizes  him,  and  his  most  elaborate  arguments 
are  made  almost  interesting  by  the  delightfully  simple  credulity  in  which  he 
makes  astounding  assertions,  and  by  his  old-fashioned  style,  whioh  in  places 
becomes  intensely  ludicrous;  but  it  must  be  said  he  is  very  sensible  all 
through,  and  very  painstaking. 

Host  people  have  very  vague  notions  about  Stonehenge }  they  think  of  it 
as  a  collection  of  great  stones  on  SaUsbuy  plaioj  that  was  onoe  a  temple ; 
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ihe  *  anoient  Britons '  bailt  it,  and  the  Droids  saoriiBced  in  it,  and  so  Km,  Well, 
all  this  may  be  quite  tmei  but  tlie  popalar  notions  of  the  anoient  Britons  and 
their  temples  and  their  Dmids  are  yerj  yagne ;  in  f aot,  the  beat  informed 
aroha^ologists  are  quite  at  yarianoe  as  te  who  were  the  founders  of  Stonehenge, 
and  on  many  other  points  conneeted  with  it ;  in  faot,  its  interest  comes  in  no 
small  degree  from  the  faot  that  it  is  entirely  prehistorio,  so  that  we  oan  only 
conjecture  about  it  from  what  we  know  of  the  earliest  people  who  liyed  in 
Britain* 

Before  we  consider  who  boilt  Stonehenge,  we  must  see  what  it  is  like 
itself :  in  its  perfect  state  it  consisted  of  two  circles  one  inside  the  other, 
enclosing  two  imperfect  oyals,  in  shape  something  like' a  horseshoe,  with  the 
opening  turned  to  the  entrance  of  the  temple,  which  faced  the  North-East } 
this  fact  of  the  temple  facing  north-east  we  shall  haye  to  consider  further  on  i 
in  the  meantime,  to  begin  at  the  beginning,  the  outer  circle  consists  of  80 
upright  stones  with  30  horizontal  ones  laid  on  the  top,  the  height  of  the  whole 
being  about  15  or  16  feet.  The  stones  are  two  yards,  roughly,  by  one,  the 
spaces  between  them  squares  of  one  yard,  so  that  th^  stones  coyer  twice  the 
area  of  the  spaces  between  them ;  this  is  the  fundamental  difference  between 
Stonehenge  and  a  colonnade,  for  in  a  colonnade  the  spaces  are  larger  than  the 
pillars :  the  length  of  two  stones  +  the  space  between  =  the  height  of  one 
stone  with  its  cornice- stone ;  the  stones  are  dressed  aboye-ground,  but  the 
base  which  is  planted  in  the  cha^k  is  left  almost  in  its  natural  state,  the  inside 
face  being  the  most  carefully  dressed,  and  the  best  stones  being  placed  towards 
the  front  of  the  Temple,  the  entrance  facing  North-east.  I  must  tell  yon 
Stukely  has  shown  with  great  probability  that  the  measure  used  in  the  con- 
struction of  this  as  of  many  other  anoient  works,  was  the  cubit  of  20  inches, 
the  length  of  the  hand  and  forearm,  the  most  natural  and  primitiye  measure, 
equiyalent  to  about  fiye  hands-breadths. 

Well  then,  ha?ing  considered  the  way  in  which  the  big  grey  stones  that 
formed  the  uprights  are  shaped  and  placed,  we  come  to  the  cross-pieces,  or  as 
Btnkely  calls  them,  imposts.  These  are  morticed  on  to  the  two  uprights  by  a 
Teiy  simple  and  natural,  but  at  the  same  time  effectual  system  of  geometry : 
the  top  of  each  stone  as  we  saw,  is  twice  as  long  as  it  is  broad :  thus  its  area 
is  diyisible  into  two  squares :  in  the  middle  of  each  of  these  two  squares  is  an 
excrescence  shaped  like  half  an  e^^  cut  across ;  these  correspond  to  mortices 
of  the  same  shape  in  the  cornice-stone  whoso  end  is  to  rest  on  that  square : 
for  the  horiaontals  meet  on  the  tops  of  the  uprights,  not  aboye  the  spaces 
between  them,  which  would  weaken  the  structure  considerably ;  as  the  upper 
surface  of  the  upright  atones  is  diyisible  into  two  squares,  so  the  under  surface 
of  the  horisontals  is  diyisible  into  three ;  the  middle  one  of  these  is  not  sup- 
ported by  anything,  it  hangs  in  mid'air,  so  to  speak,  oyer  the  space  between 


20 

the  two  nprigkta ;  the  two  outer  sqaares  resfc  one  on  each  of  the  nprights, 
half  the  area  of  whoee  tops  thej  ooYcr,  fitting  the  tenons  made  there  to 
leoeive  them.  These  oomice- stones  project  slightly  all  round;  they  are 
rounded  on  the  outside  to  suit  the  curve  of  the  circle,  but  straight  inside, 
which  gives  the  interior  a  polygonal  form.  The  entrance  to  this,  which 
faces  north-east,  it  a  little  wider  than  the  other  spaces  between  two  uprights ; 
thiB  is  effected  by  putting  the  two  uprights,  which  we  may  perhaps  call 
door-posts,  a  little  farther  apart,  thus  making  the  two  spaces  next  them  on 
either  side  a  little  narrower  than  the  others.  The  lintel-stone  of  this  entrance, 
in  like  manner,  to  prevent  its  being  broken  through  its  greater  length,  is 
thioker  than  the  others ;  but  the  thickness  is  only  increased  below,  so  as  to 
make  the  height  of  the  entrance  rather  less  than  that  of  the  other  spaces  i  if 
it  w«re  thicker  above,  the  stone  would  project  above  the  others,  which  would 
spoil  the  regularity  of  the  oirde. 

After  all  these  dry  details  I  must  not  bore  you  by  describing  the  inner 
oirole  so  elaborately :  it  consists  of  40  stones,  half  the  dimensions  every  way 
of  the  uprights  of  the  outer  circle,  not  corresponding  exactly,  which 
proodues  a  natural  variety,  the  Druids'  style  of  aiohiteoture  being  by  no 
means  stiff  or  over-regular. 

Kezt  we  come  to  the  oell,  the  most  sacred  part  of  the  Temple :  of  course, 
it  is  a  common  custom  to  look  on  a  small  inner  part  of  a  temple  as  peculiarly 
saared ;  the  Tabernacle  and  the  Temple  of  Jerusalem,  and  all  ancient  Greek 
and  Boman  temples  had  this  feature,  and  even  now  we  adorn  the  east  end  of 
our  churches  more  elaborately  than  the  other  parts.  Stonehenge  is  no  excep- 
tion to  this  rule :  its  cell  when  it  was  perfect  consisted  of  five  trilithons,  the 
middle  one  facing  you  as  you  entered,  the  others,  two  on  each  side,  so  that 
the  whole  is  in  the  shape  of  a  horseshoe,  er  rather  of  about  three-quarters  of 
a  perfect  oval.  (Those  of  you  who  have  read  Eingsley's  Hypatia  will  re- 
member th6  Greek  notion  of  the  divine  properties  of  the  circle;  and  measure- 
ments confirm  to  a  remarkable  degree  the  supposition  that  Stonehenge  is 
f onned  on  the  principle  of  various  combinations  of  the  oirole  as  the  most 
Complete  figure,  besides  the  fact  of  its  general  external  fthape  being  droular). 

The  appearance  of  the  cell  was  something  of  this  sort :  the  five  large  and 
massive  trilithons  were  not  of  equal  size,  but  the  two  on  each  eide  of  the 
entrance  were  the  smallest,  the  next  two  larger,  and  the  fifth,  which  stood 
behind  the  altar,  the  largest.  There  are  two  peculiarities  in  the  construction 
of  these  trilithons :  first,  the  uprights  taper  to  a  certain  extent,  those  sides 
which  are  in  the  line  of  the  oval  not  being  straight  but  convex,  so  that  when 
you  stand  in  front  of  one  and  look  through  the  sort  of  doorway  without  a 
door  which  it  forms,  it  looks  as  if  the  uprights  tapered  to  a  oertain  extent : 
their  thioknfliSi  h0wover«  though  not  their  faoe^  iBuufonns   thatistosay. 
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only  two  of  tbeir  snrfaoeB  narrow  towards  the  top,  the  other  two  are  reotan- 
gnlar,  though  slightly  convex.  This  slight  variation  gives  a  certain  amoaot 
of  grace  to  the  building,  and  at  the  same  time  shows  off  the  massiveness  of 
the  stones.  Secondly,  the  npper  area  of  the  large  horizontal  stones  is  a  little 
larger  than  the  lower,  so  that  the  sides  are  not  perpendicular  bnt  slighfcly 
overhanging.  This  shows  a  considerable  amount  of  knowledge  of  optics,  as 
its  objeot  is  to  correct  an  optical  illusion ;  for  if  the  sides  were  perpendicnlar, 
they  would,  when  seen  from  below,  seem  to  slope  away  not  to  be 
perpendicular* 

I  may  as  well  notice  here  an  instance  of  the  oare  and  mathematical 
regularity  with  which  Stonehenge  is  built.  The  ends  of  each  of  the  upright 
stones  of  the  trilithons  stand  on  radii  of  the  oval  which  is  the  shape  of  tho 
cell,  that  is  to  say,  those  ends  if  produced  (excuse  the  Euclid)  inwards,  will 
meet  at  the  centre  of  the  figure.  This  a  good,  instance  of  the  thoroughly 
brocul  conception  formed  by  the  bnilders  of  the  design  of  their  work.  It  is 
also  noticeable  that  the  method  of  morticing  the  trilithons'  uprights  to  the 
horizontal  is  different  from  that  used  in  the  outer  circle.  In  the  outer  circle 
the  tenons  are  of  the  shape  of  half  an  egg  cut  in  half,  down  the  middle  from 
end  to  end,  they  are  in  fact  half  an  oval :  But  in  the  case  of  the  trilithons 
the  tenons  are  in  shape  halves  of  circles,  more  like  the  halves  of  an  egg  cut 
across  the  middle,  less  in  circumference,  but  higher :  it  is  rather  hard  to  see 
the  reason  for  this  difference  of  construction ;  Stukely  says  it  is  to  meet  the 
different  cocditions  of  exposure,  &c.,  of  the  inner  and  outer  buildings,  but 
this  seems  hardly  satisfactory,  and  we  must  be  content  to  wait  for  some 
better  solution. 

Inside  the  oval,  about  a  yard  from  it,  there  stood  a  second  oval  of 
smaller  stones,  without  horizontals :  their  dimensions  are  one  third  every  way 
of  the  uprights  of  the  izilithons.  They  require  no  notice  except  that  like  the 
inner  circle  they  are  of  a  much  harder  stone  than  the  rest  of  the  temple,  a 
fact  which  will  have  to  be  mentioned  again. 

Close  in  front  of  the  largest  trilithon,  facing  you  as  you  enter,  is  the 
altar,  a  large  flat  slab  of  a  sort  of  hard  sandstone,  capable  of  resisting  fire : 
the  nearest  place,  I  believe,  where  such  stone  is  found,  is  the  upper  Thames 
valley,  but  you  must  be  cautious  about  accepting  this  statement,  as  I  know 
very  little  geology.  Digging  about  this  altar,  people  have  found  not  only 
wood  ashes  and  the  bones  of  animals  used  in  sacrifices,  but  in  the  time  of 
Henry  YUI,  we  find  in  Camden  that  a  tin  tablet  was  dug  up  there,  with 
unknown  writing  on  it ;  of  this  we  shall  speak  farther  on. 

We  must  be  content  with  a  very  brief  notice  of  the  exterior  of  the  temple : 
it  is  fenced  in  with  a  vallum  distant  from  it  about  35  yards  or  exactly  its 
diftmeter  t  on  this  yaUnm  are  two  stones  and  two  cavities  which  possibly 
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onoe  ooniained  other  Btonee :  these  either  mark  the  four  points  of  the  oompass 
or  as  Stnkely  thinks  were  altars  or  layers  used  for  libations  and  offerings  in 
processions  round  the  ontside  of  the  temple.  In  the  entrance  of  tlie  vaUnm  is 
another  large  stone,  which  has  probably  always  been  in  a  leaning  position : 
this  is  connected  with  the  Dmids'  worship  of  the  sun,  as  it  has  been  proved 
by  observation,  that  to  a  person  standing  at  the  altar  the  sun  rises  on  Hid- 
snmmer-day  exactly  over  this  stone. 

80  mnch  for  the  form  of  Stonehenge :  now  for  the  materials.  The  outer 
oirole  and  the  onter  oval  are  of  the  "grey  wethers **  from  the  downs  between 
here  and  Aveboryi  whose  nature  we  have  not  time  to  consider  now :  they 
supplied  the  material  of  Ayebory  also.  They  were  probably  transported  on 
sledges  moved  on  rollers,  mnch  in  the  same  way  as  we  see  represented  on 
some  Egyptian  monuments.  Some  people  have  made  a  diffionlty  about  the 
possibility  of  transporting  sach  large  masses :  bat  this  vanishes  at  once  when 
we  consider  that  not  only  do  the  largest  obelisks  and  statues  of  Egypt  and 
Assyria  weigh  hundreds  of  tons,  while  the  largest  stone  of  Avebury— larger 
than  any  at  Stonehenge— only  weighs  twenty  or  thirty,  but  also  the  grey 
wethers  are  already  half*hewn  by  nature,  so  that  the  Britons  had  no 
quarrying  obstacles  to  overcome.    The  total  number  of  the  stones  is  140. 

In  the  short  time  that  remains,  we  may  just  in  a  very  few  words 
consider  the  probable  origin  and  the  institutions  of  the  people  who  built 
Stonehenge.  Stukely  has  a  very  fantastic  notion  about  them :  he  says  that 
they  were  Phcenidan  traders  who  penetrated  thus  far  up  the  country :  that 
they  were  of  a  race  with  which  Abraham  had  been  connected,  and  that  hence 
they  derived  the  custom  of  setting  up  large  stones  as  a  temple  (which  is  so 
common  in  the  Bible)  and  that  their  Monotheism  like  that  of  the  Jews  was 
associated  with  the  notion  of  a  Messiah,  which  in  later  dajs  led  them  readily 
to  embrace  Christianity.  So  far,  his  notion  is  completely  improbable,  for  the 
Tynans  very  possibly  never  came  to  England  at  all,  but  only  to  Soilly,  and 
if  they  did,  they  only  established  trading  posts,  as  it  was  directly  opposed  to 
the  Fhcmician  custom  (except  in  the  notable  case  of  Carthago)  to  establish 
political  supremacy  over  the  natives,  with  whom  it  was  their  object  to  be 
friendly  and  carry  on  trade.  Besides,  the  remains  of  Stonehenge  are  so  like 
others  which  we  know  to  be  Celtic,  and  history  is  so  absolutely  devoid  of 
any  traces  of  such  a  Phoenician  ascendancy  in  Britain,  that  Stukely's 
Phoenician  theory  cannot  be  accepted.  But  he  is  perfectly  right  in  saying  that 
the  builders  of  Stonehenge  were  the  earliest  Celtic  immigrants,  the  ancestors 
of  the  Irish,  Scotch,  and  Bretons.  The  Celts  were  the  earliest  Aryan 
immigrants  into  Europe :  who  were  before  them  we  can  only  guess,  but  we 
know  that  they  were  followed  by  the  Teutons,  who  pushed  them  westward. 
It  fleemsy  theoi  that  the  earliest  Celts  built  the  outer  dxole  and  outer  oval 
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of  Stonelienge,  and  that  the  nnaller  Qpright  stones  whioh  form  the  inner 
circle  and  inner  OYal»  were  brought  (probably  from  Cornwall,  ae  they  resemble 
granite)  by  the  later  wave  of  Celtic  migration,  who  were  driven  westward 
by  the  adyance  of  the  Tentoni^  and  whom  CsBsar  calls  Belg».  These  people 
brought  the  smaller  stones  to  ornament  Stonebenge,  already  a  sacred  and 
andent  place,  and  they  are  the  ancestors  of  the  Welsh  and  Corm'sh.  Perhaps 
yon  may  not  linow  that  they  made  the  Wansdyke,  whioh  is  the  norfchemmost 
line  to  whioh  they  ever  advanced.  These  Celts  called  Stonehenge  Choir 
Ganr,  or  great  tomple ;  the  Saxons  simply  named  it  from  its  appearance 
Stonehenge,  hanging  stones  or  stone  gallows,  being  struck  with  the  cross- 
stoaes  which  are  not  found  in  the  more  ancient  work  of  Avebury.  Boman 
coins  have  been  found  there,  and  Inigo  Jones  had  a  notion  (to  prove  which 
his  son-in-law,  one  Webb  by  name,wroto  a  treatise)  that  the  Bomans  built  it, 
others  have  thought  that  it  is  Banish. 

Everyone  knows  who  the  Druids  were^  but  perhaps  one  or  two  points 
about  them  may  interest  you.  They  were  not  only  priests  but  to  a  certain 
extent  elders  in  general  of  the  people,  and  administered  justice  probably  at 
great  gatherings  at  the  tomple  like  Stonehenge.  Their  religion  was  partially 
sun*worship,  as  we  saw  above  when  we  noticed  the  position  of  the  leaning 
stone  in  the  entrance  to  Stonehenge,  partly  Monotheism,  and  partly  worship 
of  dead  ancestors  and  heroes,  as  animism  or  belief  in  the  immortality  of 
£he  soul,  was  a  very  prominent  feature  in  their  belief  as  it  was  in  that  of  the 
Etruscans.  The  tin  tablet  fonnd  in  the  time  of  Henry  YUI  at  Stonehenge 
was  probably  one  of  the  letters  to  the  dead  which,  as  we  find  in  various 
authors,  were  buried  with  the  corpse,  just  as  many  nations  in  all  ages  have 
buried  food,  clothing,  slaves,  Ac.,  to  supply  the  wants  of  the  dead  hero  though 
hiunan  sacrifice  was  probably  not  frequent  among  the  Britons. 

In  oonclusiony  I  must  thank  Mr.  Hulme  in  the  name  of  the  Society  for 
his  beantif  ul  contribution  to  the  next  Beport,  which  the  President  will  exhibit 
this  evening. 

'  The  President  remarked  that  from  the  discovery  of  the  diversion  at 
Silbury  of  the  Boman  Boad  to  Bath,  that  and  Stonehenge  (which  were 
apparently  connected)  were  in  existence  before  the  time  of  the  Bomans. 

The  BsT.  A.  G.  Blseck  mentioned  the  cursus  at  Stonehenge,  which 
appears  to  have  been  an  important  adjunct,  as  there  is  a  corresponding  cursus 
near  some  ancient  remains  on  Dartmoor. 

F.  £.  HuLM s,  Esq.,  made  some  remarks  on  the  ancient  Welsh — on  the 
**  Drnidf s  Head,"  (a  small  Inn), — on  the  number  of  the  stones,  whioh  seems 
▼ecy  diflkmlt  to  calculate,  and  on  the  opinion  of  Inigo  Jones,  who  believed 
that  the  'R^'pyyt  built  StODehenge* 


B4 


The  Fraident  exhibited  eome  ''Gimiiuniej/'  in  Which  the  half -orownpieoee 
had  been  re-Btamped  and  made  to  pass  for  orownis.  Also  8ome  "  Pillar 
Dollars"  and  "  Bank  Tokens,"  the  former  with  the  etomp  on  the  neok  of  the 
bnflt  to  allow  of  their  oircnlation  in  England. 

AlBOBome  <' Cnmahaw  Present  Tea,"  "  Gnmshaw  Bnll  Tea  "  and  <<Briok 
Tea." 

Also  a  speoies  of  rare  "  Gocons  "  from  a  plant  (a  Sv^horhth)  in  his  green- 
honse.  This  had  been  submitted  to  Professor  Westwood,  who  stated  that  he 
had  fnlly  described  the  animal  in  a  previons  number  of  the  GwriefMi^B 
Chronicle  from  speoimens  living  on  the  leaves  of  the  Camellia.  Professor 
Westwood  exhibited  speoimens  at  a  meeting  of  the  Entomological  Sodetj  of 
London,  recorded  as  follows  in  the  JSntomologisU*  Monthly  Mcbgcurine  for 
Angnst : — "  He  also  exhibited  a  number  of  speoimens  of  a  oloselj  allied  species 
[to  Coecxu  CcbmeUiai],  which  he  had  recently  receiyed  from  the  Bev.  T.  A. 
Preston,  of  Marlborough  College.  These  specimeos  were  found  on  the  leaves 
of  a  Euphorbia  forwarded  to  Mr.  Preston  from  Eew,  and  on  them  were  also 
found  a  considerable  number  of  small  semi- transparent  oval  scales,  from  the 
posterior  extremity  of  which  were  protruded  two  very  short  whito  delicato 
filaments,  which  the  Professor  immediately  recognised  as  the  extremities  of 
th6  two  caudal  seiao  of  the  maJe  Ooedf  which  had  not  then  made  their  escape 
from  their  strange  puparium;  this  they  do  backwards  from  beneath  the 
hinder  extremity  of  the  scale,  a  mode  of  exit  of  the  imago  quito  unique  in  the 
insect  world,  the  wings  being  thrown,  by  the  backward  motion  of  the  male, 
over  its  head !  He  also  exhibited  a  drawing  of  the  male  and  anatomical  details 
magnified,  and  proposed  the  name  of  Coccus  euphorhus  for  the  species." 

E.  F.  Nbwxan  sent  for  exhibition  a  nugget  of  Australian  gold. 

Bit.  a.  G.  Blbbck  exhibited  specimens  of  granitCi  peat,  china-clay  and 
lead  ore,  from  Dartmoor,  all  of  which  were  now  becoming  important  sources  of 
profit  to  the  owners  of  the  land.  He  afterwards  kindly  presented  the  speci- 
mens to  the  Society.  There  were  89  persoDS  present,  including  Bey.  A.  G. 
Bleeok  and  P.  E.  Hnlme,  Esq. 


GENERAL  MEETING,  JUNE  20th,  1876. 


A.  J.  Bubnesb  read  a  paper  on  ''The  Snow  Fields  and  Glaciers  of 
Greenland." 

G.  F.  BoDWBLL,  Esq.,  exhibited  the  spectroscope  which  had  been  prd« 
sentod  to  the  Society  by  W.  W.  Fowler,  Esq.,  (O.M.) 

The  President  exhibited  specimens  of  Sugar  of  milk,  and  of  Caaeine,  a 
product  of  the  potato.  Also  the  quantity  of  fat  and  of  sugar  obtainable  from  1  lb* 
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of  potato ;  »  Bpecimen  of  a  moiakvoeitj  of  a  f achBia  i  a  bnndls  of  fir  leaTOS 
felted  together  bj  water  from  a  lake  in  Shropshire ;  and  specimens  of  the  Globe 
Conferva  (0.  cBgagrophila)  also  from  Shropshire. 

There  were  36  persons  present,  2  Honorary  Members,  22  Members,  and 
12  Visitors. 


GENERAL  MEETING,  JULY  4th,  1876. 


This  was  very  poorly  attended,  only  one  Hon,  Member,  three  Members, 
and  fonr  Visitors  being  present,  and  consequently  the  proceedings  were  of  a 
very  informal  character. 


26 


BOTANICAL  REPORT, 


The  "  Boll-call "  fchis  year  lias  been  far  more  oomplete  than  nsoal,  very 
few  plants  having  escaped  obserration,  and  of  those  few  most  are  very  local, 
and  their  habitats  oat  of  our  nsoal  beat.  This  is  the  more  satisfactory,  as 
the  earlier  part  of  the  year  was  most  nnfayonrable  to  yegetation.  Omitting 
those  plants  which  are  in  flower  all  the  year,  there  were  only  4  in  flower  in 
January,  14  extra  in  February,  15  in  Maroh,  82  in  April,  186  in  May,  181  in 
Jane,  107  in  July,  and  8  in  August  (up  to  the  6th).  This  caused  plants  to  be 
far  more  abundant  in  June  and  July  than  is  usually  the  case.  By  the  end  of 
May  there  were  about  200  species  in  flower,  but  on  the  5th  of  July,  when  we 
had  a  regular  search,  as  many  as  825  species  were  gathered,  besides  a  few, 
yery  nearly  out,  and  the  ordinary  cultivated  plants  which  we  regularly  ob« 
serve. 

But  besides  this  satisfactory  *'  rolUcall,"  we  have  been  able  to  add  no  less 
than  8  new  species  to  our  list,  besides  a  considerable  number  of  new  localities. 
These  are  given  below : — 
New  Spiciis. 

Diphtouns  mwralU — on  the  Railway  Bank,  found  by  M.  and  T. 
Trifoliumfiliforme'-ln  a  grassy  lane  at  the  foot  of  MartioselL 
OalUtrieJie  plcUycarp^ — Stype  wood,  on  mud. 

EamhMU  EhuUu — Little  Bedwyn.    This  was  noticed  by  Mr.  Coleman 
some  time  ago,  but  the  description  he  gave  of  the  plant  was 
too  indistinct  for  recognition,  and  it  has  conaequenUy  remained 
unrecorded  till  now. 
ChrAuus  iuberosus^This  plant  has  been  recorded  from  Avebury,  but  has 
never  been  discovered  since  we  commenced  our  records  tUl 
Miss  E.  A.  Ormerod  detected  it  this  year, 
Verhasewn  nigrO'ihapaikt  f — ^A  plant,  apparently  a  hybrid  beeween  7. 
nigrum    and  F.  ihapstiS  was  noticed  in  a  hedge  between 
Axford  and  Bamsbury. 
BcuUillMia  minor — Discovered  by  E.  F.  im  Thum,  Esq.,  in  Stype  Wood. 
Chenopodium  album  var.  candiccms — Found  at  Bamsbury. 
Eerminiwn  monorcTiis—Found  in  great  abundance  in  Black   Bumey 
Bottom  by  E.  F.  im  Thum,  Esq. 
Niw  LocALiTiBS,  and  other  remarks. 

ThaHidrumflavum — near  Bilbury  Hill,  H.W.T. 
E$lUboru$  viridia— Huish,  G.H.D. 
Rweda  luUola — Stype  wood. 
Polygala  dapressa — Bedwyn. 
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fiUa  iniervMAia  t — The  Lime  farees  were  Tmnsnall^  late  in  coming  into 
flower.  The  dry  weather  seemed  to  oanse  them  to  shed  their 
flower  bndB — when  noticed  in  floi^er  it  was  eyidently  too  late 
to  be  of  any  real  use. 

Qenista  iinctoria — Black  Bnmey  Copse,  A.B.P. ;  also  Overton  Dell,  A.B.P. 

TrifoUwn  praiense — Several  specimens  of  what  mnst  be  this  species,  bat 
with  the  stalk  of  the  flower  head  nnnsnally  elongated  (far 
longer  tban  in  T.  medium)  were  fonnd  by  M.  and  T. 

Vieia  ayhfoUca — Bamsbnry  woods. 

Lytkrum  BaUcaria — ^Azford  Marsh.  A  single  specimen  had  bean  found 
some  years  before  at  Bamsbnry,  bat  with  that  exception  this 
species  has  not  been  f  onnd  near  Marlborongh  hitherto. 

Epilohivm  c^usti/oUum — In  a  hedge  near  Black  Barney  Bottom,  B,  F. 
imT. 

Cvrcosa  ItOetiana—WoodiB  at  the  foot  of  MartinseU,  W.M.H.M. 

OfwysospUniiwm  opposUifolium — Bedwyn. 

8e$on  amomum— Stype. 

TorUis  nocIoM— Black  Barney  Bottom,  also  on  a  hedge  bank  near  Mil- 
denhall,  E.  F.  im  T. 

C&nium  mawlatum — ^Azford. 

Ca/rdwM  eriophorus — ^Boadside,  Bamsbnry  Hill.    Overton  DelL 

80rraiula  iinctoria— Weat  woods,  in  the  lane  leading  to  Glatford  Bottom. 

BeMcio  sylvixtieuB — Manton  Copse,  in  the  part  recently  cleared. 

Brnieeio  ^ruci/oUus — Stype,  plehtifal. 

BeneeiQ  eampestris — ^Abandant  at  Avebnry  this  year. 

Hiernkewtn  vulgatwn^Wooda  below  MartinseU,  W.M.HJi[ . ;  Stype,  B,  F. 
imT. 

Campanula  TVocA^Zium— Bamsbnry,  B.F.im  T. ;  Overton  Bell,  B.F.imT. 

Monoiropa  Hypopitya — Bamsbnry,  A.B.P.  The  roots  of  this  plant,  which 
have  never  yet  been  satisfactorily  made  oat,  have  been  the 
special  stndy  of  B.F.im  T.  At  present  it  appears  that  in  a 
yonng  state  these  are  distinct,  thongh  delicate,  fibrons  roots, 
bat  as  the  plant  gets  older,  they  so  increase  as  to  form  a  dense 
confnsed  mass. 

QenUana  Amarella — Specimens  were  fonnd  in  flower  by  W.H.M.  on  May 
80  and  Jane  11,  bat  by  6th  Aagast  the  plant  had  bat  very 
yoang  flower  bnds.  Snch  very  early  specimens  have  been 
occasionally  noticed  in  previous  years. 

Linaria  spuria — Fields  near  Stype  woods,  E.F.im  T. 

Vennica  moniona— Savemake  Forest,  F.E.T. 

Vtroniea  •cutollata— Water  meadows,  Axford,  A.P. 


Suphrasia  ojlieinaXU^Tlua,  and  BarUia  OdonUles  were  by  no  meanB  in 

full  flower  on  the  5bh  of  Angnat,  though  Bpecimens  were  found 

in  flower  on  Jane  27. and  Jane  29  respeotirelj.    Flowers  of 

the  former  were  very  scaroe. 
PatUeularif  jpalu«trt«— Water  meadows,  Azford,  A  P. 
Orobanche  •Zattur^-This  was  found  in  flower  iu  Jane  at  Haish  by  G.H.D. 

bat  was  only  ooming  into  flower  on  Jaly  5  near  Marlborough. 
FarbfikioJSctfialw— Boadride,  Axford. 
OdlcmiiUha  in#n5^^olta— Boadride,  Azford. 
NtpHck  Catorio— Hedge  near  Axford,  F.E.T. 
Oh$nopodium  BoniM-Himriciu— Axford  Farm. 
Polygonitm  Bistotia — ^Wator  meadows  near  Marlboroogh,  in  St.  Mary's 

parish. 
J)aphn$  2«aiir«ola— Bamsbury. 
Triglachin  pahutre^Axtatd,  E.F.im  T. 
BtfiofiMM  wnhdlaUu — Canal  near  Pewsey. 
Orehia  pyraimdali$ — ^Abundant  on  the  slope  of  Martinsell  Hill. 
OrehU  laiifclia — ^This  seems  to  have  esoaped  noUoe  this  year :  it  is  not 

unooounon  in  Axford  Marsh. 
JHeotUanidui^ofvis^Bedwyn,  J.B.K. ;  W.M.H.M. 
Spipckctia  latiyblta— Orerton  Dell,  A.B.P.  {  not  in  flower  by  Aug.  5. 
TuUpa  iylvwtrU^^A  few  speoimens  haye  re -appeared  in  the  old  locality 

near  Martinsell,  where  it  nsed  to  be  common. 
Omithogahtm  unibfUatum — Found  on  the  Downs  about  8  miles  from 

Stonehenge  by  H.  D.  Drury,  Bsq. 
Juneiw  hirftmiuB — Grassy  lane  at  the  foot  of  Martinsell.    The  dates  giyen 

for  this  and  the  other  JunH  are  probably  corzeot,  though 

mostly  found  in  flower  on  the  same  day. 
Aira  fimuosa — Stype  woods. 
iScIsrvcMoariyida—Blaok  Barney  Bottom,  E.F.imT.     This  speoies  has 

only  onoe  before  been  found  near  Marlborough,  and  then  at 

the  foot  of  MartinseU  abbut  18  years  ago.    It  might  almost 

be  reokoned  as  a  new  speoies. 
FtiU/tca  JcturoidM— Grassy  lane  at  the  foot  of  Martinsell,  with  Junous 

hvf&niiu  and  TrifoUwn  filiforme, 
Aaplenium  AdiafUwii'nigrum — On  a  bridge  at  Little  Bedwyn. 
Lomaria  ipieant — Bedwyn,  W.H.M  D. ;  Stype  wood. 
Athyrium  FiUS'famina — Stype. 

The  Practical  work  of  the  Botanical  Section  has  therefore  been  Tory 
satisfactory.  The  Botanical  meetings  haye  been  yezy  few,  and  no  special 
bianoh  has  been  worked  at,  oonsequently  the  Seetianol  work  has  been 
▼ery  poor  indeed. 
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Karnes  of  those  whose  initials  appear  ia  the  followin-^  List  :  — 

C.W.B C.  W.  :Bowlby. 

T.G.B T.  G  Brown. 

E.L.6 E.  L.  Brown. 

G.M.B G.  M.  Ball,  Esq. 

E.M.B.G E   M.  B.  Goz. 

H.M.G H.  M.  Groo^endea 

G.H.D G.  H.  Dartnellj  Esq. 

A.H.D.       •••         ...  A.  H.  Davis. 

G.W.D.L Ber.  G.  W.  do  Lisle. 

F.D.  F.  Dancan 

W.H.M.D W.  H.  M.  D'Urban. 

B.M.Ba       ■••         ..t  B.  M..  Eden. 

F.G.E P.  G.  Elgood. 

F.W.F Bev.  F.  W.  Farrar,  D.D.,  F.B.S. 

J.G.  J.  Gibson. 

J.B.E.*        •••         ..t  J.  B.  £ite« 

W.H.M. W.  H.  Maodonaldi  Esq. 

N.tf.  N.  Mandera. 

WM W.  Mansell,  Esq. 

W.M.H.M W.  M.  H.  Mibaer. 

DEO D.  E.  Oliner. 

E.A.O.       ...         ...  Miss  E.  A.  Ormerod. 

B.D.P B.  D.  Peele. 

A.P.  ftJiss  Amj  Prestoa. 

A.B  P Miss  Ada  B.  Preston. 

E.P.  ...         ...  Miss  E.  Preston. 

F.M.P F.  M.  Preston. 

W.M.B W.  M.  Bichards. 

n.M.S H.  M.  Sanders. 

C.S.  Bev.  C.  Soames. 

B.T.  Mrs  B.  Tanner. 

U.W.T H.  W.  Thatcher. 

F.E.T F.  E.  Thomp  on,  Esq. 

C.E.T.        Bev.  0.  E.  Thorpe. 

E.F.imT E.  F.  im  Thnrn,  Esq. 

E.G.W E.  G.  Waddilove. 

L.Y.  L.  Youngs. 

Ai.  &  T W.  M.  U.  Milner  and 

H.  W.  Thatcher. 


So 


The  nnmbers  prefixed  to  the  species  are  the  same  as  those  mentioned  in 
the  last  Edition  of  the  London  Catalogne,  nhich  we  have  been  obliged, 
though  very  reluctantly,  to  adopt,  cs  the  names  and  order  of  arrangement 
have  both  been  ccnsiderablj  altered  from  what  they  were  in  previous  Lists. 


Clematis — 

1  Yitalba      .. 
Thaliotmm — 
6  flavnm 
Anemone — 

8  nemorosa   .. 
Bananoalos — 

12  ciroinatos  ...     by  Jnly  6. 
14  peltatos 


Jaly22,E.F.im  T. 
Jane  29,  F.E.T. 
l£aroh2,£.M.B.O. 


28  acris 

29  repens 


May  9,  M.  and  T. 
b.  floribnndns    May  4,  F.E.T. 
o.  penicillatna    April  14. 
24     Flammnla,    o.    bud,    May 

20. 
27  anrioomos ...    April  6,  F.E  T. 

(April  6,F.E.T.) 

April  14|  (one  fl.) 

(Feb.  24,  F.D. ; 

W.M.R.;LY.) 

Ap.26,O.E.T. 

30  balbosas    ...     (Feb.  2,  F.E.T.) 

ApriL6,F.E.T. 
only  o.bud  Ap. 
14th    Ap.  26, 
C.E.T. 
83  parvifloms...     Jane  15,    (only 

one  plant  seen) 
May  28,  (Haish) 
G.H.D. ;  Jane 
3,  M.  and  T. 
Feb.  15,W.M.  R. 


34  arrensiB 


36  Ficaria 
Galtha— 
86  palnstris 

Helleboros — 

40  yiridis... 

41  foetidus 


t.t 


Mf 


(Jan.20,  F.E.T.) 

Feb.28,F.E.T. 

Feb.  26,  F.E.T. 

(Feb.  28,    G.S. 

Eyerleigh). 


Aqoilegia— 
42  vulgaris 


Berberis — 
46  vulgaris 


...     May27,  M.&T. 
barely  outJune 
10,  G.W.D.L. 

...    full    June    10. 
M. and  T. 
Papaver — 
50  Somnifemm.    bud  Jne.3,M.&T* 
CI  Bhoeas         ...  fullbud,May26| 

W.H.M. ;  Jne. 
1,  M.&T.;  Jne. 
13,  F.E.T. 

62  dabiam 

a.  Lamottei ...     June  10,  M.  &  T. 

b.  Leooqii     ...  P  June23,M.M. 

63  Argemone  ...     June6,  G.H.D. 
Ghelidonium — 

67  majus May  7,   M,  &  T. 

Famaria — 

6i  officinalis    ...     May  13,  C.E.T. 
Baphanus — 

69  Baphanistmm  June  29,  M.  &  T. 
Sinapis  — 

71  arvensis 

72  alba    

Brassioa — 

75  oleraoea 

78  Bapa  

Diplotaxis — 

82  muralis 
Sisymbrium— 

83  officinale 
86  Alliaria      .. 

Cardamine — 
94  pratensis  ...     April  6,  F.E.T. 


May  7,  M.andT. 
fuUJnel9,M.JkT. 

May  9,  M  andT. 
May  1,  C.E.T. 

June  11,  M.&T. 

May  28,  M.  &  T. 
April.  26,C.£.T. 


April  14. 
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95  himta  ... 

96  sylyatioa  ... 
Arabia^ 

98  thaliana  .•, 

102  hirsata  ... 
Barbarea — 

105  TnlgariB  ... 
Nastortiam — 

110  offioiiiale  ... 
Armoraoia — 

114  nutioaDa  ... 
Draba — 

118  Tema • 

Lepidiam — 

188  oampestie... 
Senebiera— 

142  Coronopns... 
Beseda^ 

144  latea  ...  ••• 
Heliaiithemam— 

149  Tidgare  ••, 
Viola— 

152  odorata  ... 
b.  alba...    ••# 

154  birta 

156  Bjlvatioa  ... 
a.Biyiiiiaiia... 
b.  Beiohenba- 

ohiana 

157  oaDina       «•• 
160  trioolor 

b.  armiBUi ... 
Polygala — 
166  mlgaris 
168  depresi 


*•• 


109  oaloarea    ... 
Silene-^ 
178  inflata 
187  nootiflora  ,•• 


Maioh6,GWDL. 
Hay  18,  M.  &  T. 

May  20,  F.E  T. 
May  25,W.H.M. 

May  2,  G.E.T. 

Jnne  19,W.H.M. 

Jane  24,W.H.M. 

Feb.  7,  F.E.T. 
March  26,F.E.T. 

May  2,  G.E.T. 

Jane29,WMHM. 

June  19,W.H  M. 

May259W.H.M. 

Maroh2,0.W.B. 

March  7. 

by  Moh.25,K.M. 

by  April  16. 

April  16. 
May  9,  M.  A  T. 
Jane  20,  M.^kT. 
May  1,  C.E.T. 

May  11,  F.E.T. 
by      May     20, 
(Bedwyn). 
May  9.  M.  &  T. 

JanelO,a.W.DL. 
bud  July  5. 


Lychnis— 

188  yeapertina...     May  27,  L  Y. 

189  diarna        ...    May  5,  F.E.T. 

190  FloB-caoali...    Jane  6,  M.  &  T. 
193  Githago     ...    Jaly  2,    E.G.W. 

o  T.G.B. 

May  8,G.W.D.L. 

May8,  F.E.T. 
April  26,  C.E.T. 

Jaly  5. 
all  the  year, 
April  16. 


Moenohia — 
195  ereota 
Cerasfcinm — 

199  glomeratam 

200  triviale 
Stellaria— 

205  aqaatioa 

207  media... 

208  Holoetea 


.*• 


.«• 


IM* 


May  1,  O.E.T, 
May  25,W.H.M. 


210  graminea  ...    Janell,M.&T. 

211  nliginosa   ...     May  10,  W.H.M. 
Arenaria — 

212  trinerris 

213  sepyllifolia. 
Sagina— 

225  prooambens     f  all  Jane6,M&T* 
Bperg^ala — 
280  aryensis* 
Hyperioam — 
250  perforatam 
252  teirapteram 

254  hnmifaBam 
256  palohram..* 


Jane  20,W.H.M. 

Jaly  11. 

0.  bad  Jane  29^ 
F.E.T. 
Jane  29,  F.E.T. 
Jane  27,  M.M« 
257  hirsntam  ...     Jaly  4,  W.H.M. 
Malya— 

262  moBohata  ...  *  Jnly  6,  Jaly  8« 

W.M.B.,Jaly2, 
(Drayoott)GHD. 
Jane  19,W.H.M. 
Jaly  8,  G.WDL. 

May  27,W.H.M. 


263  sylyefitris  ... 

264  rotandifolia 
Linnm — 

269  oatharticnm 

272  nsitatiaBimnm  byJane27,M.&T. 

Geranium — 
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276  prateose    ... 

278  moUe 

281  diflseofcam ... 

282  oolambinam 

283  laoidam     .., 
281  BobBrfcianam 

Oxalia— 
288  Aoetosella... 

Ilex— 
29li  Aqnifoliam 

Eaonymas— 

295  eiirop»a8  ..« 
Bhamnns— 

296  oatbartions 
Acer — 

298  Psendo  -  pla- 
tanufl     ...     ... 

299  oampestre... 
Ulex— 

800  europsas  ... 

Genista— 

803  anglioa 

806  tiiiotoria  ... 
Saroihamniii— 

806  Booparina  ... 
Ononis. 

808  anrensiB    ... 

Anthyllifl— 

810  yaUieraria... 
Hedioago — 

814  Inpulina  ••. 
Trifoliom — 

823  pratense    ... 

824  medium     ... 
827  inoamatiun 
886  hybridam... 


JunelO,W.H.M., 
Jane  17,F  M.P. 
May  8,G.W.D  L. 
May  20,  M  AT. 
Jane  ll,  M  AT, 
May  1,  C.B.T. 
May  4,  W.H  M. 

Apl.  8,  WMHM 
and  D.E  0. 

fall  bad,  May  16 
W.M.H.M. 

Jane  10,  M  &T. 

Jane  10,  M.<feT. 


Mayl7,G.WD  L. 
May  20,  F.E  T. 

all  tbeyear,  joBt 
in  fl ,  Jaly  5. 

Jane  6,  W.H.M. 
July  6,  W.H.M. 

May  5,G.E.T. 

Jaly  ll,Jaly  10, 
(Care)  G.H.D. 

Mayl4,  W.H.M. 

May  2, 0.E.T. 

May  18,  M.&T. 
Jaly  6,  M.&T, 
May81,G.W.DL. 
Jane  27,  M.AT. 


837  repens 
839  procnmbenB 

340  minns 

8il  filiforme     ... 

Lotas — 

842  oornioalatai 
314  major 

Hippocrepifl — 

854  oomtsa 
Onobryohis^ 

855  aativa 
Tioia — 
33G  hirsata 

357  tetrasperma 

359  Graosa       ... 

SGI  sylvatioa   ... 

332  sepiam 

8G4  sativa 

Lathyras — 

371  pratensis  ... 
Orobos  — 

873  iaberosas  ... 


Pranas— 
878  spinoea 


881  Ayiam       ... 

882  CerasoB     ... 
Spinaa — 

385  IJlmariA     ... 
886  Filipendala 
Agrlmonia— 
387  Enpatoria... 
Poteriam — 
890  SangaiBorba 

Alcbemilla — 

392  arvenslB     ... 

393  valgariB     ..• 


May  28,  M.&T. 

Jane  11,  M.&T. 

May  2,  C.B.T. 

fall  flow., Jaly  5. 

May  87,  W.H.M. 
by  Jaly  5. 

May  8iO,W.H.M. 

Ma729,G.W.D.L. 

J  one  6,  M.M. 
Janel9,W.H.M. 
Jan929,WMH\C 
Jane34,  M.&T. 
May3,G.W.D.L. 
Mayl4,GW.D.L. 

Jane  10,W.H.M. 

^fayl,  G.ET. 
(p-entifolinone 
spot) 

April  6,  C.M.B. 
Ap.7,  D.E.O., 
May4WlSHM. 
April  6,  G.M.B. 
May  2,  C  B.T. 

Jane  24,  WHM. 
Jane  82,  E.A.O. 

Jane  19,  WHM. 

May    H  W.M. 
H.M. 

May  7,  F.E.T. 
May6.M.ftT. 


tB 


Foieiiia]]a— 
897  Fngariastram 


400  Tormentilla 

402  reptans     ... 

403  anserina    ... 
Pragaria— 

40O  TBBOa  •••      •■• 

Bnbns^ 

410  IdsBos 

420  discolor     ... 

486  rndis  (P)  ... 

448  cor7UfoUnB(P) 

451  csBsiiui 
Genm — 

454  urbamim 

456  intermediam 
456  riyale 


Soea— 

464  tomentosa... 
468  oanina 

470  aryenaiB    ... 

OratflBgiiB^ 
478  OxyaoanUia 


Pyrm— 

488  MaloB 
Lythmm— 

488  Balicaria  ... 
Epilobiam— 

486  angiuiifoliam 

487  hinatam... 


Jan.  81,  E.G. W., 
W.M.B ;  Feb. 
28,  F.E.T. 

Hay  9,  M.  &  T. 

Jime20,M.&T. 

May  18,W.H.M. 

MaylCpleniifal), 
O.B.T, 

Jane  3,  M.  AT. 
Jnly5 
Jnly5 
June  29 
JnnelO,  M.&T. 

My.8,G.W.D.L. ; 

Mayl8,W.H.M. 
Kay9,M.a?T. 
fnllMay7,HniBh, 

G.H.D.  s    May 

9,  M*  w  X. 

June  29,  F.E.T. 
Jnnel8,G.H.D. ; 

Jimel9,B.H.E. 
Jane20(HaiBh), 

G.H.D. ;  Jii.89 

May  4  (Galne), 
C.E.T. ;  May  15 
(SaT.),F.B.T.f 
May  19,  F.B.T. 

May  11,  M.  AT. 

by  Jnly  29 

byJnly7,W.M.B. 
byJyll,|H.M.C. 


-488  pairiflomm 
489  montannm 
498  obaonrnm  ... 

494  palnstre 

Oirona — 
501  latetiana  ..• 

Myriophyllnm-^ 
604  Bpioatnm  ... 

Gallitrfohe — 
609  BtagnaliB 
b.  platyoarpa 

Bryonia — 

618  dioica 

Bibes- 
614  Gkoscmlaria 

Sednm — 
622  album 
625  aor8   ...     ••• 
627  refleznm   ... 


Jy*6>W*M.H.M« 
Jnne  21,  F.M.P. 
Joly  6 
July  6 

•  July  1;  by  Jnly 
6,  W«M«A.M* 

by  July  6 


seed  Jnly  81 

June  11,W.H.M. 

Maroh2d,F.E.T. 

o.b.Jy.6,F.E.T* 
June  20,  M.  &  T» 
bnd  June  10,  M. 
&T. 


640  tridactylites     April  9,  F.B.T. 

648  grannlata ...    May  6,  M.  AT. ; 

W*H.M^ 
Chrysospleninm— 

649  oppoBitifoUnm  oyer  May  20 
Sanionla — 

564  eorop«a    ...    bud  May  9,  M.  & 

.     T.;    May    26, 
W.H*M« 
Heloeciadinm— 

559  nodiflornm       Ja.29,W.M,HJC. 

660  innndatnm       Jnne  16 
Sison— 

663  Amomnm  ...    Jnly  81 
^gopodinm-^ 

665  Podagraria       June  3,  M.  k  T. 
Bnninm— 

669  flexnosnm  ...     My.l7,G  W.D.L. 
Pimpinella — 
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670  Sazifraga ...    Jxdy  5 

678  angnstifoliam  Jnlj  6 
GSnanthe— 
682  orooata     ...    May  28,  M.  A  T. 

686  Oynapinm...    Ja.29,W.M.H.M. 
SilaoB — 

689  pratenaifl  ...    Jalj  7,  W.H.H. 
Angeliofr^ 

692  sylreetrii  ...    Jalj  11 
PMtinAoa— 

696  latiTa       ...    Jane  11,W.H.M. 
Heraoleun— 

697  Sphondylimn   May  20,  F.B.T. ; 

lCay27,M.a;T. 
DaaoQB^ 

•  699  OaroU       ...    June  28>M.  &  T. 
fforiUB— 

601  infetta       ...    July  6 

602  Anthriflooa       bud  Jane  29,  fl. 

Jaly6 

603  nodosa       ...    by  Joly  6 
Chnropbyllam — 

606  gjlrenitin  ...    Ap.    9,    F.E.T; 

Ap.  26|  O.B.T. 

607  temolnm  ...    June  8,  M.  AT, 


631  Opnlas 


609  Peoten« 

YenanB   ...    Mayl6,W.H.M. 
Conium— 

610  maoalafcnm      June  29 
'GornnB— 

616  sangoinea ...    Jn.  22,G.WJ).L. 
Adoxa — 

618  HoflchateUina  Haroh  7,  N.1L 
Sambnoa^- 

619  nigra ...     ...     Jane  4,  M.  &  T. 

620  EbaloB      ..,    fall  Jnly  81 
yibornom — 


Jone  6  (Hoisb^ 
G  H.D.;  barren 
Ju.lO,  W.H.M. ; 
fertile  Jane  16 

April  26,  C.E.T. 

Jane  22,  S.A.O. 

May  8,  O.E.T. 
Jane  27, M.  AT. 
Jane20,M.&T. 
Jane  6,  W.H.M. 
Jane  24,  W.H.M. 
Jane  28,  F.M.P. 

and  E.L.B. 
fall  Jaly  6 
Mayl8,W.HM. 
Jane  28,  F.M.P. 

and  E.L  B. 

April  26,  O.B.T. 
Jane  28,  E.A.O. 

Mayl3,  M.&T. 

My .  9,  W .  M.  H.  M. 
Janel9,W.H.M. 

My.8,G.W.D.L. 
Ja.29,W.M.H.M. 


662  sylvesixig  ...  Aag.8,A.B.P. 
BoabioBa — 

664  soooisa      ...  Jaly  81 

666  oolambaria  Jane  20,  M.  &  T. 

666  arvensis    ...  Jane  10,M.ftT. 
GardaoB— 

660  nutans       ...  Jane  18,  F.M.P. 

and  E.G.W. 

661  orispns      ...  Jane  1,  M.  &  T. 


622  Lantana  ... 
Lonioera — 

624  Periolymenam 
Galiam — 

629  oraoiatani ... 

630  veram       ••• 
632  MoUago     ... 

688  saxatile     ... 
686  palastre    ... 

o.  Witheringii 

686  nliginosam 

689  Aparine     ... 

640  trioome     ... 

Asperala — 

641  odorata     ... 
642oynanoliica... 

Sherardia— 

643  arreasia  ... 
Valeriana-* 

646  dioica 

646  offloinalis  ... 
Yalerianella-* 

648  olitoria     ... 

661  dentata     ... 
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.662  Umoeolstns      Jaly  6,  F.E.T.} 

G.W.D.L. 

663  eriopliDniB...    bj  Jiilj  29 

664  palnstris   ...    Jane  6,  M.  &  T. 

665  tnberosm  ...     Jnlj  14 

668  aoanlis      . . .    Jnne  27,  M.  &  T. 

669  arrenfliB    ...    July  5 
Arotium — 

674  inttnncdiam    by  July  29 

676  nemorosnm      July  29 
SemAnla — 

677  tinotoria    ...     July  11 
Centanrea— 

678  nigra Jane  29  W.H.M. 

679  Scabiosa   ...     Jane  20,  H.  &  T. 

680  Cyanna      ...     Ju.  29,G.W.D.L. 
ChiyBanthemamr- 

684  segetum    ...     full  July  5 

685  Lencanthemnm  My.  27.  W.H.M. ; 

Jnnel,  M.&T. 
Matrioaria — 

687  inodora      ... 
Tanacetam^ 

689  Tiilgaro 
Antliemifl— 

690  Cotnla 
Achillea — 

694  Hillefoliam      Jane  19,  M.  &  T. 

695  Ftarmica  ...     f all  Aug.  3,  B:T. 
Artemisia — 


JonelO,  M.&T. 
not  oat  Ang.  5 
Jane  29,  H.W.T. 


Jaly31,E.r.im.T. 
Jy.5,W.M.n.\r. 
all  the  year 


697  yalgaris     .., 
Gnaphaliam — 

703  nliginosam 
Senedo — 

712  yalgarij     ... 

713  sylyaticns...     July  11 

716  ernoifolias  ..     by  Jaly  31 

717  Jacobsa    . . .     Jane  20,M.  &  T. ; 

Jane  27 

718  aqaaticns  ...    Jane  20,  M.  &  T. 
7Sa  oampeetriB       Jane  1 1 ,  E.G.W. 


Inala — 

732  dysenterica 
BelliB— 

734  porennis    ... 
Erigeron — 

736  aorifl 
Tasailago— 

741  Farfara     ... 
Fetasites— 

742  yalgaris     ... 


Eapatoriom — 
743  cannabinam 

Lap  Sana  — 
745  commanis ... 

HypochcBria — 
748  radioata    ... 

Leontodon — 

750  hirtas 

751  hispidos    ... 

752  aatamnalifl 
Tragopogon — 

755  pratensis  ... 
Sonchus — 

763  oleraoeas   ... 

764  asper , 

765  arvenais  ... 
Crepis— 

770  yirena 

Hieraciam — 

774  Piloaella    ... 

799  valgatam  ... 
Phyteama— 

812  obicalare  ... 
Campanala — 

814  glomerata ... 

815  Traohelium 

818  rotondifolia 


by  Jaly  81 

all  tbe  year 

JanelO,W.H.M. 

Febk  29,  F.E.T. 

(Jan  81,F.E.T.) 
by  Feb.  19, 
H,W.T. 

Jaly  29,  E.P, 

Jane25,M.&T. 

Jane  8,  M.  &  T. 

Jaly  6 

May20,F.E.T. 
Jane  29 

Jane3,M.&T. 

Ja.  20,G.W.D.L. 
JanelO,  M.&T. 
Jaly  6 

Jane  3,  M.  &T. 

May  25. W.H.M. 
Jy.  5,W.M.n.M. 

by  Jaly  14. 

Jaly  1,  W.H,M. 
by    Jaly    29, 

E.F.imT. 
Jane  29,  W.H.M. 

Jaly7,W.H.M. 
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Specnloria— 

822  hjbrida     ...    full    July    6, 

W.M.H.M, 
Callnna — 

8iO  ynlgaris    ...     o.  bnd  Ang.  8, 

A.B.P. 
Monotropa — 

846  HypopitjB        Jaly  5,  F.E.T. 
Frazinns — 

817  ezodldor   •••    Ap.l4(one  tree) ; 

May  1, 0.E  T. 
Lignfltnim— 

848  valgare     ...     Jane  29,  F.E.T. 
Vinoa— 

849  major tfay  2,  G.E.T. 

850  minor •     full  Mch.l6,  Vist 

ComisK 
Erytbraea— 
853  Centanrinm     July  6. 
Gentiaua — 

861  Amarella  ...     May30,W.H.M.; 

Junell,W.H.If. 
none      noticed 
afterwards. 
Menyantbes— 
868  trifoliata  ...    o.  bnd    May  8, 

F.E.T. 
ConFolyalns — 

866  arvensis June  29,  E.G. W. 

and  T.G.B. 

867  sepinm      ...     about  Jnly  11. 
Solannm— 

873  Daloamara       Jaaell,W.H.\I. 
Ateopa— 

876  Belladonna     •Jn.  20,Q.W.D.L. 
Yerbasonm — 
877Thap8ua     ...     June    29,    L.Y., 

W.M.B. 

880  nigrum  bud  July  11. 

nigro-ThapsQS    July  27. 
Soropbu^aria — 


884  Balbisii 

886  nodosa 
Linaria— 
892  Gymbalaria 
894  spuria 

897  Yulgaria     ... 

898  minor 

Veronica— 

902  hederifolia... 

903  polita 

904  agrestis     ... 

905  Buzbaunm 

908  aryensis     ... 

909  serpyllifolia 

915  officinalis  ... 

916  Chamaddrys 

917  montana    ... 

918  Boutellata  ... 

919  Anagallis  ... 

920  Becoabunga 
Euphrasia — 

921  officinalis  ... 


Bartsia— 

922  Odontites  ... 
Fodioularis — 

925  palustris    ... 

923  sylvatica    ... 

Bbinanthus — 
927  Crifcta-galU 

Melampyrum — 
930  pratense    ... 

Latbr»a — 
932  squamarla... 


June  24,W.H.M. 
June  ),  M.  A  T. 

May  6,  O.E.T. 
by    July    31, 

E.FimT. 
June28,M.AT.; 

July  5. 
Jnne2d,M.&T. 

by    Feb.     2, 

G,W.D.L. 
June  18. 
fl.&  seed  July  81. 
aJl  the  year, 
full  June  15. 
May4,G.W.D.L. 
June  6,  W.H  M. 
Ap.2,E.G.W.,  May 

3;  G.W.D.L. 
May  20,  F.E.T. 
full  July  29,  A.P. 
June  10,  M.  &  T. 
May  20,  J.B  E. 

June  27,  M.  &  T. ; 
not  common,  July 
81. 

June29,W.M.H.M. 

full,  July  29,  A.P. 

May    1,    G.H.D., 

June  27,  M.  &  T. 

May  26,  W.H. M.; 

May  30,  W.H  M. 

Ap.    7,     E.D.P. 
T.G.B.,  P.G.B. 
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Orobanohfr^ 

988  elatior 

941  minor 

Verbena — 

942  officinalis  ... 
Mentha — 

951  hirsnta  ••• 
957  arrenaifl    ... 

959  Serpyllom... 
Origannm — 

961  Yolgare      ... 
Calamintha — 

962  Cliaopodiom 

963  Aoinoe 
965  menthifolia 

Nepeta— 

968  Cataria      ... 

969  Glechoma «.. 

Salvia — 

970  Yerbenaca... 
Prunella— 

972  Tolgaris     ... 
Scatellaria^ 

973  galericnlata 

974  minor 

Ballota— 

977  nigra 

Staohya— 

978  Betonioa  ... 
980  palastris  ... 
982  Bjlyatioa    ... 

Galoopsis — 

984  LadaQum  ... 

987  Tetrahifc     ... 
Laminm— 

989  amplezicanle 
992  parporoam 


994  album 


■•• 


Jnne  — ,  G.H.D.; 
July  6,  W,M.B. 
Jone  20,  M.  &  T. 

foil,  July  29. 

Aug.  4,  W.H.M. 
July  31. 

June  10,  M.  &  T. 

by  Jaly  22. 

July  11,  W.H.M. 
July  4,  W.H.M. 
July  29. 

July  6,  F.E.T. 
Hob.     15,     L.Y.  i 
Ap.  1,  B.Q.W. 

June  11,  W.H.M. 

June  27,  M.  &  T. 

July  5,  G.W.D.L.5 
F.B.T. 
full.Jy.81,E.P.imT. 

July  11,  M.  &  T. 

July  6,  F.E.T. 
July  1,  W.H.M. 
July  19,  W.H.M. 

Au^.  4,  W  H.M. 
July,  31,  E  F.imT. 

June  10,  M.  &  T. 
all  the  year. 


995  Galeobdolon 
Ajuga. 

996  reptans 
Echium— 

1003  vulgare    •,. 

FULXONAEIA — 

1006  officinaUt.,, 
Lithoepermum— 
1009  officinale ... 


M:oh.l8,0.W.B. ; 
Ap.  6,  F.E.T. 
Ap.  30,  G.E.T. 

Ap.  16,  E.P. 

June  22,  L.Y. 

Mar.  11,  G.W.D.Lj 

May  28,  (Hniflh). 
G.H.D.  i  Jnne  1, 
M.  &  T« 

May  27,  W.H.M. 

•June  6,  G.H.D. 
June  25,  M.  k  T. 
May  9,  M.  A  T. 
Ap.  28,  C,E.T. 
May  20. 

in  fl.  July  5. 

Ap.  26,  G.B.T. 
June  27,  M.  &  T. 

June  3,  M.  &  T. 

Feb.  5,  W.H.M. 
May  11,  M.  A  T. 
Ap.  3,  B.M.B.G.I 
A.H.D. ;  Ap.  16. 

Lysimaohia — 

1047  Nummularia  July  3,  F.E.T. 
Anagallis — 

1049  aryensis  ...     June  18,    J.G.  A 

E.G.W. 


1010  anrense   ... 
MyoBotifl — 
1012  palufitris ... 

1016  aryensis  .«• 

1017  collina     ... 

1018  versioolor... 
Anchusa— 

1019  arrenalB  ... 
Symphytum — 

1023  officinale  ... 
asperrimum  ••« 
Gynoglossum — 

1025  officinale... 
Primula — 

1037  vulgaris  ... 
b.  oaulesoens  .. 

1038  officinalis... 


••• 


Plan  tag 

1061  major 

1062  media      ... 

1063  lanceolata.. 


June  20,  M.  &  T. 
June  6,  M.  &  T. 
Ap.  26;  G  JB.T. 


as 


Chenopodiam—  1146  perennis  ...    Feb.  2i,  W.M., 

1075  ftlbnm      •••     Jaly  5.  Feb.  29,  L.Y.» 

1088  B.  Ueimoiu    May  11,  G.E.T.  fertileMli.4NM 

Atriplex —  Urtioa — 

1085  angusfcifoUa    Jime29,W.M.H.M.  1150  dioioa      ...  Jane  3,  M.&T. 

Bumez^  1152  arena       •••  Jane  4,  ]i.^T. 

1094  oonglomerataaJalj  5.  Hamalaa— 

1095  nemoroBOB..  1158  Lapalas  .«•  bad  Aug.  8, 
b.  aangoineoB..    nearly  out  Jane  29,  Ulmas— 

Jaly  6.  1155  montana  ..•  Feb.  28,  F.E.T. 

1099  obtosifoliaB    Jane  8,  M.  &  T. ;  Qaeroos— 

Jane  27.  1158  Bobar      ...  May  20,  J.B.K. 

1102  oriflpoB    ...     Jane  15.  Corylos — 

-  1104  Hydrolapa-  1169  Avel'ana ...  barren,  Jan.  28, 

thum    ...    bad  Jaly  5.  F  E.T. ;  fertile 

1107  Aoefcosa  ...     May  4,W.M.H.M.  ,*  Jan  30,  T.G  B., 

May  14,  C.E.T.  L  Y.,  W.M.B. 

1108  Aoetoaella..    May  6,  M.  &  T.  Salix— 

Polygonam —  1170  fragilis    ...  (full)    May     6, 

nil  ConYolvolag    Jane  29,  H.W.T.  C  E.T. 

1113  avioalare...     Jane25,W.M.H.M.  1174  triandra  ...  (fall)    May    19, 

1116  Hydropiper    yoang  bad, Jaly29.  G.W  D  L. 

1119  Fersicaria..    Jaly  5,(yery  poor).  1178  yiminalis...  March  4^  K.M. 

1122  amphibiam     Jaly  1,  W.H.M.  1185  caprea     ...  Mchl,  WMHIf. 
b  terrefltre   ...    Jaly  6.  Janiperoa — 

1123  Bistorta  ...    by  Jane  27.  1201  oommaDia  May  9,  M.&T. 
Daplme—  Taxaa^ 

1126  Mezereum       Jan.  31.  1203  bacoata   ...  Feb.  22,  L.Y. 

1127  Laoreola...     Feb.5,N  M.,LY.|  Bparganiam* 

F.D.,  *  Feb.  2,  1206  ratnosam  ..  Jaly  6. 

G.W.D.L.  Aram— 

Thesiam —  1211  macalatnm,  Ap.26 (not  open) 

1128  hnmifaflam    Jaly  11, W.H.M.  C.E.T.;  May  6, 
Bazas —  F.E.T. 

1132  BenipervirensMch.l8,GWDL.  Potaraogeton— 

Eapborbia —  1218  natans      ...  Jane  11,  M  &T. 

1134  HelioBOopia    April  2,  0  E.T.  1230  porfoliatna  in  fl.  July  5. 

1138  amygdaloides  Jlay  1,  C.B  T.  1231  crispus     ...  in  fl.  July  5. 

1144  ezigaa     ...    Jaue23,  M.&T.  1239  pcobinatas  ia  fl.  Jaly  5. 

Meronrialia—  Trigloohin— 


8d 


1249  paloBtre  ...    fall     July     29, 

E.F.M.T. 
Sagittaria — 

1252  Bagittifolia     July  6,  G.WDL. 
Alisma — 

1253  Flantago  ..    June  27,  M.&T. 
Batomns — 

1257  nmbellatns     bj  July  5. 
Elodea— 

1260  oanadensis     in  fl.  Jnly  6. 
OiohuH- 

1263  pyramidalifl    June  23,  M.&T. 

1264  nstnlata  ...    Jane  22,  F.E.T. 

1268  Mono      ...    Hay  4.  W.H.M. 

1269  masoala  ...  by  Mayl,C.E.T. 
1271  inoamata  jast  oat,  May  8. 
1278  maoalata        Jane  11, W.H.M. 

Gynmadenia — 
1274  oonopsea  ...    Jane  16. 
Habenaria — 
1278  ohiorantha      May  27,  M.&T. 

(bad  Jone  11, 
W.H.M.) 
Herminiam^ 
1280  MonorohiB      faU       Jaly  22, 

E.F.  im.|T. 
LiBtera— 

1289  oyata       ...    May  20,  J.B.K. 
Neotda— 

1290  Nidas-aTiB      byMay20,M.&Ts 

and  J.BK. 
Epipaoiis — 

1291  latifolia  ...    foU  bad  Aag.  8, 

A.B.P, 
Cephalanthera — 
1297  grandiflora     nearly  over  Jaly 

10,  G.H.D. 
Iri«^ 

1307  PseadacoraB    Jane  4  P 
KarGUBOB— 


1311  Pseado  nar- 

cissas     Feb.  29. 

Galanthas — 

1316  niyalis      ...  •  Jane  28, Jan.80, 

H.M.S. 
Tamas — 

1817  ooibmaniB,      Janel9,  W.H.M. 
Paris — 

1318  qaadrifolia     May  6,  M.&T. 
Polygonatam^ 

1321  maltifloram    Jaae  6,  M.AT. 
Convallaria — 

1323  majaUB     ...  •  MaylO.T.G.B. 
BoBoaB — 

1325  aoaleataa       Jan.  81,  F.E.T. 

Feb.4,W.M.B., 
L.Y. 
Talipa— 

1328  sylTestriB        May  4,  F.E.T. 
Scilla— 

1336  natans     ...    April  16. 
Alliam — 

1341  Tineale 

o  compaotam     Jaly  4,  W  H.M. 
1346  arsinam...     May  15,  GWDL. 
Lazala — 

1352  pilosa      ...     March    80, 

W.MH.M 

1355  campestris     April  6,  F.E.T. 

1366  maltifiora      May3,G.W.D.L. 
JanoaB — 

1865  oonglomerafcaB  Jaly  5. 

1366  effasaB     ...    Jane  29. 

1867  diifasas   ...     Jaly  6. 

18G8  glaaouB   ...     Jaly  5. 

1872  acatifloraB      Jane  29,  WHM. 

1873  lamprocarpoB  Jaly  5. 
1377  bafoniaB  ..    fall  Jaly  5. 

SoirpaB — 
1390  paluBfcriB  ...     Jane  28,  M&T. 
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1400  laoiutris   •• 

bndJaly2,HWT. 

Melioa— 

Carex — 

1538  nniflora    ... 

May  27,  M.&T. 

1423  ponioalata 

•  May    10,    full 

Glyoeria— 

May  20. 

1510  flaitans    ... 

May  27,  M.&T. 

1426  divolsa    ... 

May  7,  M.&T. 

15il  plioata     ... 

June  15. 

1413  glaaca     ... 

May  6,  M.&T. 

1542  aquatioa  ... 

Jnne  29. 

1452  prseoox    ... 

May3,G.W.D.L. 

Solerochloa— 

1402  Bjlvatica  .. 

Mayl4,WMHtf, 

1647  rigida,    ... 

fuU  July  22. 

1474  paladosa  ... 

May  7,  M.ftT. 

Poa— 

1475  riparia     ... 

May  5,  C.B.T. 

1540  annua 

all  tbe  year. 

Anthoxantbnm— > 

1658  pratendfl... 

May  7,  M.&.T. 

1488  odoratnm 

May  3,  F.B.T. 

1659  triyialifl   ... 

June  8. 

Bigr  aphis — 

Briza — 

1489arundlDaoea 

June  24,  M.&T. 

1560  media      ... 

May  27,  M.&T. 

Alopeonras — 

Gynosnrus — 

1481  agrestis    ... 

May  27,  M.&T. 

1562  crisfcatus  ... 

June  6,  M.&T. 

1493  geDionlatns 

Jaiie6,M.&T. 

Daofcylis— 

1495  pratensis... 

May4,WMHM. 

1564  glomerata 

May  18,  (Barer- 

Phlenm^ 

nake)  May  20. 

1498  prateziBe  ... 

Jane  16. 

Featuca — 

Agrosbie— 

1568  Boiuroides 

full  June  29. 

1509  canina      ••• 

Jaly  6. 

1669  ovina 

May  20. 

1510  alba 

Jnly  6. 

1570  rubra 

May  8,  F.E.T. 

1611  TQlgaris  ... 

Jnne  29. 

1672  elatior     ... 

June23,M.&T. 

Fhragmites — 

b.  arundinaoea 

June  27. 

1617  oommnDiB 

Aug.  6. 

1673  pratensiB... 

June  29. 

Hiliam — 

b.  loliaoea 

June  29. 

1618  effasnin    ... 

May  19. 

BromuB — 

Aira. 

1674  giganteuB... 

f  uU  July  29. 

1520  CffispitOBa 

June  23,  M.&T. 

1575  asper 

Jnne  11,  M.  &  T. 

1623  flexooBa  ... 

foil  June  16. 

1676  erectuB    ... 

May  18,  M.  &  T. 

Avena — 

1579  BteriliB     ... 

May  9,  M.  &  T. 

1526  flaveaoeDB 

June  9. 

1533  oommatatus 

full  June  27. 

1527  pabesoens 

Mayl9,G.W.D.L. 

1583  mollis      ... 

May  4,  W.M  H  M. 

1528  pratensis ... 

June  15. 

Braobypodium — 

1631  elatior     ... 

Junell.M&T. 

1585  Bylratioum 

June  29. 

Holonfl— 

1586  pinnatum. . 

full  Aug.  8. 

1532  molliB 

June  29,  F.E.T. 

Tritioum — 

1533  lanatus    .. 

Mayl4,WMHtf. 

1587  caninum  ... 

July  5. 

Eoeleria — 

1588  repeuB 

June  27. 

1536  crifltafca  ... 

June  15. 

Lolium'— 
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1592  perenDO    ...    Jnne  10,M.  ft  T.  1668  arveiiBe   •..    Ap.26,G.B.(r. 

Botxyohiam^  1662  palnsbre  ...     June  20,  W.H.M. 

1647  Liinaria  ...  May  18,  F.W.F.  1663  limosnm  ...  May  8,  F.E.T. 
Eqaisetmn — 

In  addition  to  the  caltivated  plants,  noted   by  a  *  in  the  preceding  list 
the  following  have  also  been  noticed. 

^aonlas  hippooastanam        May  8,  F.E.T 

Staphylea  pinnata       .••        May  8. 

Cytisns  labnronm        May  21. 

Pynu ancnparia  May  14^  M.  AT. 

ijaponica  foil  May  28,  M.  A  T. 


Bibea  Bangnineam        ...        March  20. 

CorniiB  maacola  Feb.  22. 

Syxinga  Tnlgaris        ...  May  6,  G.W.D.L. 

Symphoricarpos  raoemosiis Jnne  20,  M.  ft  T. 

Lyciam  barborum      May25,  G.E.T. 

Larix  eoropeaa April6,  F.E.T 

Wheat June  28,  M.  ft  T. 

Hye       ...        .••        .,.        ...         ...  June  27,  M.  ft  T. 

0at8 JnlylyM.  ftT. 
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ENTOMOLOGICAL  LIST. 


•  t« 


The  following  iiiBect«  hare  been 
of  nitiaUi: — 

T.a.B. 
A.B.G* 
P.G.E. 
J.G. 

J.J.M. 
J.W»L. 

A.B.Ba 

G.S. 

E.G.W. 

L.Y. 

Golias  EdaBa         

Lasiominata  Mgeintk 
Hipparchia  Janira 

H.  TithoniLS  

CTnthia  Cardni     

Vanessa  Atalanta 

Argynnis  Aglaia 

Pamphila  Linea    

Anthrooera  Filipendalso  ... 
Smerinthas  Popnli  ... 

Arotia  Caja  

Callimoipba  Jaoobesa 
Kameatrk  Bra3sio» 
Triphsana  Pronaba 
Gaoallia  Umbratioa 

Enolidia  Mi  

Geometra  Papilionaria  (?) 
Abraxas  TJlmata 
LomaspiliB  Marginata 

Lareniia  Miaria 

Cidaria  Falyata 

Hypena  Probosoidalis 
AgloBsa  PingninaliB 


••• 


••• 


••• 


••• 


taken  bj  members  of  the  College.    List 


T.  G.  Bzown* 
A«  B«  Greeke. 
P.  G.  Elgood. 
J.  Gibson* 
J,  J.  Hammond. 
H.  B.  Hordem. 
J.  W.  Laidlay. 
A.  B.  Bendel. 
G.  Sharp,  Esq. 
E.  G.  Waddilove. 
L.  Youngs. 

seen  June  27i  A.B.G. 

June  27,  E.G.W. 

Jane  27,  E.G.W. 

June  22,  A.B.B. 

Jane  27,  J.W.L. 

Jane  24,  J.J.H. 

Jane20,  W.M.B. 

July  12,  L.Y. 

Jaly  12,  J.G.,  B.G.W. 

July  19,  H.B.H. 

Jaly  17,  L  Y. 

Jane  12,  Miss  Preston. 

Jaly  12,  L.Y. 

Jaly  6,  L.Y. 

Jaly  6,  L.Y. 

Jane  11,  J.G. 

Jaly  2,  G.S. 

July  6,  T.G.B. 

Jane  27,  L.Y. 

Jaly  12,  J.G.,  E.G.W. 

Jaly  6,  P.G.E. 

Jaly  17,  T.G.B. 

July  10,  T.G3.I  P.G.E. 


•.* 


•  »• 
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I  have  made  moh  short  xesidAnoes,  separated  by  raoh  long  isterf  als, 
in  the  disiriot,  that  a  complete  oozmected  liit  of  mj  own  captures  would  be 
too  fragmentary  to  be  of  any  practical  valne.  The  following  notices  are 
selected  from  among  them  as  specially  interesting,  announcing  new  species 
or  localities.  Bpecies  new  to  our  lists  are  denoted  as  nsnal  by  small 
capitals. 

NOOTUINA. 

Eremobia  Oohrolenoa  •••        Aldbonm  Gorse Angost  26. 

Ztiina.  SxMiBEUNNSA  ...        Azford April  4. 


Gleora  Glabraria , 

Phibalapteryz  Yitalbata 

Cetfioblabis  Bistbiga 


AimniBSIA  GOETICANA 

HsoTA  Fatiulliana    ... 
Peronea  Tristana  ...     ... 

OBTHOTJUfIA  ANTiqUANA 

EupcBCiLiA  Nana 


Sbmiosoopis  Ayxllanblla 
Oerostoma  Alpella        ••• 

G.  HOEBIDILLA        

DSPBISSAEIA  TkATIANA 

Qblbohta  Albicbps     ..« 
Glyphipteryz  Eqnitella 
Goleophora  Solitariella ... 

liarema  Miscella 

Elaohista  Zonariella 
Kbpticula  Pomblla     ... 
Hfm  Baucis        .•■     •••     *•• 
N,  Septembrella    

a*  LuTBXLLA  «••      ...      ••• 


GEOMETBINA. 
Burnt  Wood 
Bamsbnry 


•••     ••• 


*•• 


•••     .•• 


GSAMBINA. 
Boltsridge  ...     t 

TOETEICINA. 
Hen -wood    ...     *••     .•« 
Henswood    ... 
Henswood   ... 
Bamsbnry  ... 
Bamsbury   ... 


.••     ... 


.*•     •.• 


•••     ..t 


*■•     *•• 


...     ■•#     ... 


.••     ••• 


...     . *• 


...     ...     •*• 


TINEINA. 
Bamsbnry  Park .., 
Henswood 
Thmp  Wood 
Bamsbary   ... 
Henswood 
Hnngerford 
Bamsbary  ... 
Thmp  Wood 
Boltsridge  ... 
Bamsbnry  ... 
Edgemond's  Hill 
Boltsridge  ... 
Henswood t    ... 


...     ••• 


...     ... 


*■•    ••• 


...     ... 


...     I.. 


..• 


...     ... 


Angost  7. 
Angost  8. 


Jane  27« 


Jnne  28. 
September  4. 
September  4. 
Angast,  1875. 
Jane  26. 


April  4. 
September  !• 
Angost  11. 
April  4. 
Angost,  1875. 
Jnne  24. 
lanrsB,  April  24. 
Angost  16. 
Angnst  14. 
larysy  Aognst  6. 
mines,  Angost  8« 
larvae,  September  8. 
April  25. 

E.  MSTBIGE. 
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DONATIONS. 


FoHil  EdhinnB  and  Foisil  Wood  from  Egypt  G.  7.  Bodwelli  Esq  • 

Oolleotion  of  MineralB  Mrs.  CoDgreye. 

Fossils  from  Brora  in  Satherlandshire  G.  Fowler. 

Specimens  of  Granite,  Feat,  China  Olaj,  and  Lead 

Ore  from  Dartmoor  Bot.  A,  G.  Bleeok. 

A  '<  Whip-sna^e"  and  Bird-killing  Spidera  B.  E.  Price,  Esq. 

Eggs  of  Common  Tern,  Lesser  Tern,  Oyster-catcher, 

Common  Bedshank,  and  Common  Sandpiper    G.  F*  Bodirell,  Esq. 
A  oolleotion  of  Indian  Coins  C.  G.  E.  Crawford,  Esq. 

Egg  of  Biyer  Tnrtle  (?)  from  ICalacca  B.  G.  Kekewioh,  Esq., 

Lient.  8rd  Buffs. 
Specimens  of  Vegetable  lyoiy  C.  H.  Little. 

A  Typical  collection  of  lichens  Bey.  F.  W.  Farrar,  D.D., 

F.B.S. 
One  Guinea  W.  W.  Goodchild,  Esq. 

Bnckland's  "  Log  Book  of  a  Fisherman  and  Zoo- 
logist" Bey.  G.  W.  De  Lisle. 
Transactions     and    Proceedings    of     the    New 

Zealand  Institute,  Vol.  8  The  Institute 

Catalogue  of  Stalk  and  Sessile-eyed  Cras'aoea  of 

Kew  Zealand,  by  E.  J.  Miers  The  New  Zealand  Institute 

Notes  on  Carboniferous  Enorinites  from  Clifton  and 

Lancashire,  by  J.  G.  Grenfell,  Esq.  The  Author. 

Transactions  of  the  Watford  Natural  Hist.  Soo. 

Part  4  and  Catalogue  of  the  Library  The  Society. 

Beport  of  the  Bugby  School  Natural  History  Society 

for  1876 
Beport  of  the  Wellington  College  Natural  Science 

Society  for  1875 
Beport  of  the  Haileybury  College  Natural  Science 

Sooiaty  for  1876  „ 


}) 


»i 
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ACCOUNTS. 


BEGBIVED. 

EXPENDITUBE 

1 
1. 

£   8.  d. 

£    8.   d. 

BaUnoe  in  hand    16    &  10 

Beports  for  Midsammer 

45    8    6 

Snbfloriptioiis,  Lent  Term      4    9    0 

„           Christmas 

•.• 

67    2    0 

„           Easter   „        4  16    6 

Printing  Account  ... 

*•• 

2    7    8 

Sale  of  Beporta,  Kids.  ...     59    8    6 

Ghirden  Expenses  ... 

... 

6    8    3 

„           „        Christmas  51  16    0 

Lecture        ,»        ... 

... 

1  16    9 

Donations       6    6    0 

Library         ^i        ... 

••• 

1  12    8 

Museum        ^i        ... 

.*• 

1  14    6 

Field  Day    *„ 

... 

6    6    0 

Carriage  of  Paroels 

••• 

12    7 

Balance  in  hand    ,.• 

*•• 

19  11  11 

142    0  10 

142    0  10 
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PROGRESS  OF  THE  SCIENCES  DIJRINO  THE 

YEAR  1875. 


Mb.  Spkkcbe  Baird  publiBhes  snnnally  »  record  of  Science  and  Indoetrj, 
which  giTee  in  a  condenied  form  the  main  roBolta  of  the  year.  This  volnme 
it  ifl  almost  needless  to  say  gets  larger  and  larger  eyery  year,  and  although 
no  disoorery  of  great  importance  was  made  during  last  year,  an  immense 
amount  of  research  was  carried  on,  and  the  summary  of  the  results  alone 
fills  nearly  three  hundred  pages  of  Mr.  Baird's  record.  From  this  summary 
we  h»Te  taken  a  few  of  the  more  important  results. 

ASTEONOMY. 

As  regards  instruments  and  observatories,  Dr.  Henxy  Draper  has  mounted 
his  26-inch  reflector,  but  at  present  has  had  no  opportunity  of  testing  its 
powers.  A  new  obeenratory  is  to  be  erected  at  Quito,  and  Professor  Gonzales, 
of  Bogota,  is  about  to  erect  a  new  and  private  observatory,  at  an  altitude  of 
9000  feet,  in  latitude  41*^  N.  A  new  observatory  is  being  erected  at  Potsdam, 
to  be  solely  devoted  to  observations  of  the  sun. 

Pzofessor  Langley,  of  Pittsburgh,  has  proved  that  the  nuclei  of  the  solar 
spots  are  cooler  than  the  neighbouring  portions  of  the  sun*s  surface; 
also  that  the  heat  and  light  of  the  sun  emanates  from  the  superficies  of  the 
nucleus,  which  is  covered  by  a  thin  layer  of  gaseous  matter.  YioUe  concludes 
that  the  mean  temperature  of  the  sua  is  equal  to  that  of  fused  steel,  that 
is  about  2000°  0.  Lockyer  announces  tho  probablo  presence  of  strontium, 
cadmium,  lead,  copper,  cerium,  and  potassium  in  the  sun,  in  addition  to 
the  bodies  already  known  to  exist  in  it.  Fuhg  finds  no  difference  between 
the  equatorial  and  polar  diameter  of  the  sun. 

Ko  less  than  seventeen  Asteroids  were  discovered  between  January  13th 
and  December  18th,  1875,  six  of  the  numbers  being  due  to  the  labours 
of  Falisa  at  Pola,  while  four  were  discovered  at  Paris,  and  two  at 
Marseilles.  The  total  number  of  asteroids  discovered  since  1845,  has  now 
reached  168,  and  the  difficulty  of  finding  names  for  them  is  great.  Many  of 
the  1876  asteroids  have  not  been  named ;  others  have  received  such  names 
as  VibiUa,  AAeona,  Lucina,  Protogenia.  They  have  appeared  in  the  heavens 
as  stars  of  the  twelfth  or  thirteenth  magnitude.  Ko  new  comet  has  been 
diicoyered  during  the  year. 

An  important  observation  in  reference  to  the  connection  between  meteorio 
bodies  and  oomete  has  been  made  by  Wright,  who  finds  that  under  suitable 
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ooiiditions  of  presBiire  tlie  gases  eztraotod  from  meteorites  giro  ike  same 
specirom  when  ignited  as  do  oomets. 

The  Imperial  Academy  of  Sciences  of  S.  Fetersbnrgh  has  published 
an  VranomeMa  composed  in  the  tenth  centnrj,  by  the  Persian  Astronomer 
Al  Snfe.  Mr.*  G.  J.  Stone  has  published  a  catalogue  of  1169  stars  observed 
between  1856  and  1861«  at  the  Gape ;  while  the  Boyal  Astronomical  Society 
of  London  has  published  Sir  John  Herschell's  catalogue  of  10,800  multiple 
and  double  stars. 

METEOBOLOQY. 

A  number  of  new  meteorological  stations  hare  been  established  by  Tarious 
goyemments,  even  in  such  comparatively  remote  places  (at  least  as  far  as 
centres  of  science  are  concerned)  as  Japan,  the  Argentine  Bepublici  and  the 
Mauritius. 

Williams  has  shown  that  the  luminous  intensity  of  twilight  one  minute 

after  sunset  is  -Ms*  and  ten  minutes  after  sunset  iVb>  of  what  it  is  at  the 
moment  of  sunset* 

Observations  have  also  been  made  on  the  temperature  of  the  air,  barometric 
pressure,  winds,  and  storms.  Storm  signals  are  now  shown  from  every 
important  point  on  the  German  coast ;  and  the  British  Meteorological  Office 
reports  that  no  less  than  84  per  cmU  of  their  storm  warnings  have  been 
verified. 

Ballooning  has  been  vigorously  prosecuted  abroad  by  De  FonvieUe, 
Croce-Spinelli,  and  Sivel.  But  in  the  unfortunate  ascent  of  April  16th  the 
two  last  named  aeronauts  lost  their  lives  by  asphyxia,  probably  caused  by 
the  rapid  flow  of  gas  from  the  ascending  balloon. 

The  old  question  of  the  influence  of  forests  upon  rainfall  has  been 
examined  by  M.  M.  Fautrat  and  Sartiaux.  The  experiments  were  made  above 
the  trees  of  the  forest  of  Hachelte,  which  covers  twelve  thousand  acres, 
and  at  a  similar  elevation  above  the  surface  of  cleared  land.  In  all  cases 
the  rainfall  over  the  forest  was  found  to  be  greater  than  over  the  cleared 
land,  and  the  authors  conclude  that  forests  form  a  vast  apparatus  of 
oondeDsatioa. 

PHTSIGS. 

HxcHAzncs.— Bood  has  modifled  Z611ner*s  pendulum  to  such  an  extent  that 
the  mean  error  becomes  no  more  than  one  thirty-six  millionth  of  an  English 
inch ;  he  proposes  to  apply  it  to  the  measurement  of  minute  changes  in  the 
dimensions  of  solid  bodies. 

Pfaff  has  made  some  curious  experiments  on  the  plasticity  of  ice,  and 
baa  thown  that  a  very  slight  amount  of  pressnre  causes  it  to  bend.  It  was 
alio  f  oimd  to  elongato  by  being  pulled. 
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De  la  Bastie  has  oomtiniied  hk  ezperime&ta  on  the  iempering  of  glaatf. 
The  various  artioles  having  been  manafaotored  in  the  ordinary  way,  they 
are  rebeated  to  the  point  of  softening,  and  plunged  in  a  bath  of  oiL  By  this 
means  the  glass  becomes  at  least  fifty  times  more  resistent  and  tongh  than 
ordinary  glass,  and  so  hard  that  it  is  not  easily  oat  with  a  diamond.  Water 
may  easily  be  boiled  on  a  naked  fire  in  yessels  made  of  Uiis  glass,  and  a 
weight  of  several  onnoes  may  be  allowed  to  fall  on  it  from  a  height  of  fifteen 
feet  without  fear  of  fraotnre.  The  process  is  neither  difficult  nor  expensive. 
If  the  structure  of  this  toughed  glass  be  examined  by  polarised  light  and 
otherwise,  it  is  found  that  it  is  the  outer  surface  of  the  glass  only  which 
consists  of  this  hard  glass,  while  the  interior,  which  has  cooled  more  slowly, 
is  ordinary  glass.  The  contraction  of  the  interior  mass  has  exercised  a  strong 
compressing  force  on  the  exterior  shell. 

Lippmann  has  published  an  important  research  on  the  relations  between 
certain  capillary  and  electric  phenomena.  He  has  also  devised  an  apparatus 
for  showing  the  direct  comersion  of  electrioal  into  mechanical  energy,  by 
means  of  capillarity. 

Terquem  points  out  the  fact  that  ammonia  gas  was  liquified  so  early  as 
1799,  by  Gnyton  de  Morveau,  in  a  bath  of  calcium  chloride  and  snow. 

Acoustics.— Lissajous  has  deeoribed  an  elaborate  apparatus  for  tracing 
mechanically  the  curves  which  represent  the  composition  of  vibratory 
movements ;  and  Schalter  has  devised  an  apparatus  in  which,  by  means  of 
two  pendulums  with  mirrors  attached  Lissajous'  figures  may  easily  be  thrown 
on  a  screen. 

Dechsrme  has  devised  a  new  method  of  showing  sonorous  vibrations,  by 
simply  blowing  a  current  of  air  through  a  tube,  the  lower  end  of  which  is 
just  even  with  the  surface  of  mercury,  contained  in  a  s citable  vessel.  A 
musical  note  is  produced,  and  the  mercury  is  thrown  into  circular  waves. 
The  tubes  should  be  from  0*8  to  6*0  millimetres  in  internal  diameter,  end 
supplied  by  an  uniform  current  of  air.  The  waves  may  be  projected  on  a 
screen,  by  strongly  illuminating  the  surface  of  the  mercury. 

Bresina  has  described  a  simple  method  of  oomparing  the  rates  of 
oscillation  of  two  sounding  air  columns  by  means  of  oscillating  flames. 

Tyndall  has  continued  his  researohes  on  aeoustio  reversibility,  and  the 
reflection  of  sound  by  layers  of  air  of  uneven  density. 

Neyreneuf  has  shown  the  vibratory  character  of  the  detonation  of  a 
mixture  of  oxygen  and  hydrogen  gases.  In  the  case  of  detonating  tubes  of 
small  diameter  a  music  si  note  is  often  poduced  by  the  dttonation,  and  fine 
Btrisd  may  be  noticed  in  the  tube  perpendicular  to  its  axis. 

Mayer  has  published  a  redetermination  of  the  durations  of  residual 

sonorous  vibrations,  according  to  which  Uti  has  a  persistence  of  A  of  a 
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second  on  the  year,  ni2  ifr,  Uta  fVi  Sols  t^Ti  Ufc*  Tiv»  Mi 4  rirt  SoU 
Tiv>  and  nt«  tVot  of  a  aeooDd.  • 

H  FAT.—  Cailletet  has  punned  the  ezperiments  first  proposed  hj  FranUandf 
on  the  efiect  of  pressure  on  combustion.  While  the  Inminositj  of  a  flame 
increases  nnder  pressure,  the  aotlyity  of  the  combustion  diminishes :  the 
temperatnro  augments,  but  the  oxidation  lessens.  A  non-luminous  flame  of 
alcohol,  becomes  as  bright  as  that  of  a  candle  at  twenty  atmospheres. 

Thomson  has  investigated  the  heat  of  oombination  of  manganese,  sine, 
cadmium,  and  iron. 

Boisbaudran  has  shown  that  Tory  low  temperatures  may  be  produced 
by  means  of  the  Ammonia  ice-making  machine  of  Garr^,  if  the  heater  during 
cooling  be  surrounded  by  ice,  or  better  by  a  freezing  mixture.  By  this 
means  he  has  frozen  6  kilogrammes  of  mercury,  the  temperature  falling 
as  low  as  —  48°  C. 

Guthrie  has  investigated  a  number  of  salts  which  form  hydrates  at  low 
temperature?,  hence  called  cryohydrates.  Thirty-five  salts  were  investigated. 
The  cryohj  drates  of  the  nine  salts  which  potassium,  sodium,  and  ammonium, 
generally  form  with  chlorine,  bromine,  and  sodine,  are  formed  at  temperatures 
ranging  from  28**  C.  to  —  11°  0. 

Ghaumont  conclodes  from  a  number  of  ezperiments  on  ventilation  that 
8000  cubic  feet  of  air  per  head  per  hour  is  necessary  in  health,  and  in 
ordinary  diseases  one- third  more.  This  number  is  so  much  higher  than  the 
usual  estimate,  that  one  could  almost  imagine  it  a  misprint. 

Kundt  and  Warburg  have  investigated  the  specific  heat  of  meroury 
vapcur,  and  the  molecule  of  mercury  is  shown  to  be  monatomic. 

Lundquist  has  investigated  the  distribution  of  heat  in  the  solar  spectrum> 
and  he  finds  that  the  maximum  of  heat  is  situated  near  the  middle  of  the 
luminous  spectrum. 

Hoorweg  has  repeated  the  experiments  of  Tyndall  and  Magnus,  on  the 
diathermancy  of  moist  air.  He  obtains  an  intermediate  resulti  and  finds 
that  the  absorbing  power  of  moist  air  for  heat  is  much  less  than  Tyndall  has 
found,  and  much  more  than  the  determinations  of  Magnus. 

Optics.— In  optics  the  chief  investigation  of  interest  mentioned  by  Mr. 
Baird  is  that  of  Grooves,  which  led  to  the  Badiometer,  but  this  subject 
surely  belongs  rather  to  heat  than  to  light.  The  Radiometer  consists  of  a 
small  vane  delicately  balanced  in  a  good  vacuum,  and  is  so  delicate  that 
rotation  may  be  produced  by  the  radiation  of  a  single  candle  many  feet 
distant. 

Gomu  has  made  a  redetermination  of  the  velocity  of  light.  A  mean 
of  604  experiments  gives  a  velocity  of  186,700  miles  a  second.  The  ezror 
probably  is  below  one  thousandth  of  the  total. 
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Jaoqnee  liaa  determined  the  percentage  of  ligbt  transmitted  tbrongli  glasd 
plateSj  placed  both  perpendicularly  and  obliqnelj  to  the  raj.  Taking  the 
original  light  as  100,  one  plate  transmitted  89*5  per  cent.,  four  plates  45  8 
per  cent.    Ordinary  window  glass  was  nsed. 

Baget  has  pablished  a  memoir  on  the  conical  solar  dials  of  the  aLcients, 
partionlarlj  that  of  Heraclens,  of  Latmos. 

Bunsen  has  glren  an  account  of  some  new  methods  in  spectrum  analysis, 
and  his  memoir  is  accompanied  by  plates  showing  the  spectra  of  thirty 
elements  and  compounds. 

Lcckyer  and  Boberts  hare  investigated  the  absorption  spectra  of  metals 
Tolatilized  by  the  ozy-hydrogen  flame.  The  general  conclusion  at  which 
they  hare  arrired  is  that  in  the  passage  from  the  liquid  to  the  perfectly 
gaseous  state,  the  molecules  become  less  and  less  complex  in  their  arrange- 
ment, and  each  successive  spectrum  as  the  temperature  rises  is  marked  by 
an  increased  simplication. 

Wright  has  investigated  the  spectra  of  the  gaseous  matter  evolved 
from  meteorites  from  various  parts  of  the  world.  At  a  red  heat  a  meteorite 
from  Texas  gave  off  4'76  its  volume  of  gas,  while  a  meteorite  from  Hungary 
gave  off  no  less  than  44  times  its  volume.  The  spectroscope  showed  these 
gases  to  consist  of  hydrogen,  carbonic  acid,  and  carbonic  oxide. 

Biche  and  Bardy  have  investigated  the  various  sources  of  light  which 
may  be  utilised  for  photographic  purposes.  The  lights  were  found  to  be 
photog^phically  intense  in  the  following  order,  the  last  being  eight  times 
as  strong  as  the  first:— oxyhydrogen  light,  Drummond  or  lime  light,  the 
author  does  not  distinguish  between  these,  which  are  always  regarded  as  the 
same,  perhaps  in  the  first  instance  the  oxyhydrogen  was  caused  to  impinge 
upon  some  sabstance  other  than  lime ;  zinc  burning  in  oxygen,  magnesium 
burning  in  air ;  a  jet  of  nitric  oxide  gas  burning  in  a  vessel  full  of  the 
vapour  of  disulphide  of  carbon,  a  jet  of  oxygen  in  disulphide  of  carbon,  and 
sulphur  burning  in  oxygen. 

MA.0N&T1SM. — Bowland  has  described  a  method  of  determining  the 
distribution  of  magnetism  on  iron  and  steel  bars,  by  means  of  the  electric 
current,  induced  in  a  small  coil  of  wire  placed  at  right  angles  to  the  lines  of 
force,  and  suddenly  withdrawn. 

Tommasi  makes  the  very  curious  statement,  which  we  should  like  to  see 
verified,  that  if  a  current  of  steam  vrith  a  pressure  of  from  76  to  901bs.  on  the 
square  inch  be  blown  through  a  copper  tube  of  small  bore  (2  or  8  milUmetres 
diameter)  coiled  in  a  helix  about  an  Iron  bar,  the  bar  becomes  a  magnet,  and 
continues  magnetic  so  long  as  the  steam  passes. 

ELBcraiciTT. — Edlund  maintains  that  electricity  is  a  function  of  the 
luminif erous  ether,  and  accounts  for  the  more  important  electrical  phonomena 
on  hii  hypothesis. 
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Whitehom  shows  that  althoagb  glass  is  a  non-oondaotor  of  eleofcrioity  ab 
ordiiiar7  temperatares,  ifc  becomes  a  good  oondaofcor  when  heated  to  redness, 
and  eren  the  temperatnre  of  boiling  water  allows  a  certain  amount  of  eleotri- 
citj  to  pass. 

Sohrotter  has  prored  that  when  a  cnrrent  of  eleotrioitj  passes  throngh  a 
Geissler's  tnbe  oontaining  the  vaponr  of  phospbomSi  the  sides  of  the  tnbe 
become  coated  with  amorphous  phosphoms.  The  effect  is  dne  to  indnotion  not 
to  the  direct  action  of  the  laminons  discharge. 

Champion,  Pellet,  and  Grenier  have  giren  details  of  erperiments  on  the 
applications  of  electricity  to  the  firing  of  blasts. 

CHEMISTBY. 

Pebal  has  minntely  examined  enchlorino  and  hjpoohloric  add,  and  con* 
olades  that  enchlorine  is  a  mixture  of  hjpoohloric  acid  with  free  chlorine,  and 
that  hypochlorio  acid  has  the  formula  Gl  O2. 

QOpner  regards  the  substance  hitherto  called  hydrate  of  chlorine,  as  a 
hydrate  of  a  molecular  union  of  hydrochloric  and  hypochlorous  acids.  This 
▼iew  is  combated  by  Schiff,  and  will  no  doabt  receiye  a  good  deal  of  opposi* 
tion. 

Begnean  has  detected  bromoform  in  ordinary  commercial  bromine* 

The  chemist  of  the  '' Challenger  Expedition" — Hr.  Buchanan— has 
proved  that  if  sea-water  be  artificially  cooled,  it  orystaHises  in  hexagonal 
tables ;  if  these  crystals  are  melted  the  resulting  water  is  found  to  contain 
1*578  gramme  of  chlorine  (of  course  as  chloride  of  sodium)  per  litre ;  while 
iceberg-ice  contains  only  0*052  to  0*1723  gramme  of  chlorine  per  litre.  But 
there  would  be  a  considerable  differenoe  in  the  quantity  of  salt  contained  in 
these  waters  respectirely,  we  should  expoct  from  the  fact  that  icebergs  are 
the  broken  off  ends  of  glaciers,  and  hence  consist  mainly  of  frozen  rain  water. 

Bclone  has  proved  that  peroxide  of  hydrogen,  HsOsy  exists  in  minute 
quantity  in  the  rain  and  snow  water  collected  in  the  neighbourhood  of  Moscw. 

Schneitzler  has  found  that  a  solution  of  borax  (Biborate  of  Sodium) 
promptly  checks  fermentation  and  putrefaction.  Infasia,  rotifers, 
tadpoles,  Ao,,  are  killed  in  such  a  solution.  Milk  containing  one  grain  of 
borax  in  thirty  cubic  centimetres  remained  sweet  for  three  months,  and  beef 
was  preserved  for  a  year  and  a  half  in  a  concentrated  solution,  which  was 
renewed  only  once  in  six  months.  He  therefore  strongly  recommends  borax 
for  the  preservation  of  anatomical  specimens  and  for  dressin^^  wounds. 

Heumaun  in  a  paper  on  the  luminosity  of  flames  endeavours  to  prove  (I) 
that  a  flame  may  be  rendered  non-luminous : — (a)  by  cooling  it ;  (b)  by  dilat- 
ing it  with  an  indifferent  gas ;  and  (c)  about  which  there  can  be  no  doubt  or 
dispute,  by  rapid  oxidation  of  the  luminous  matter ;  and  (2)  that  the  lumi- 
nosity may  be  restored  (a)  by  heating  the  flame ;    (b)  by  raising  the  tempo- 
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rataie  of  ito  oombostion,  and  (c)  by  dilating  the  oxjgen  with  an  indifferent 
gai. 

Griffin  desoribes  a  new  form  of  porbable  gas  f arDaoe«  in  whioh  a  pound  of 
oast  iron  oan  be  melted  in  thirty-fire  minntes. 

Trere  and  Onrassier  have  endeayonred  to  asoertain  the  relationship  whioh 
exists  between  the  ohemioal  oompoeition  of  a  steel  and  its  ooeroiye  foroe.  X7p 
to  a  certain  limit  (abont  1*16  per  oent.  of  oarbon)  the  magnetic  satnration 
increases  with  the  amount  of  carbon.  Hints  are  given  on  the  choice  of  steels 
for  yarions  purposes. 

J.  L.  Smith  points  out  a  curious  fact  in  connection  with  magnetic  oxide 
of  iron :  this  substance  as  ordinarily  precipitated  is  not  magnetic,  but  if  it  be 
thrown  down  from  solutions  of  meteorites  it  is  inyariably  magnetic  on  drying : 
moreoyer  any  solution  of  iron  containing  nioVel,  cobalt,  or  copper,  giye  a  pre* 
oipitate  of  ferric  oxide  which  becomes  magnetic  on  drying. 

Kammarer  has  obtained  crystals  of  the  metal  cadmium  by  distilling  it  in 
a  current  of  hydrogen  gas;  they  are  octohedrons  and  dodecahedrons,  and 
their  derivatiyes. 

Bibra  concludes  that  when  chloride  of  silyer  is  blackened  by  the  action 
of  light,  it  is  not  due  to  the  formation  of  sub -chloride.  The  true  (ub  chloride, 
which  may  be  produced  by  the  action  of  hydrochloric  acid  on  the  citrate  of 
suboxide  of  silyer,  has  the  formula  Ag^  CIs* 
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PHTSICAL  SECTION. 


A.  Paper  waa  lead  by  P.  G.  Ifunvs  on 

THE  DTNAMIO  TENDENCY  OP  PHTSICAL 

SCIENCE. 

I  PUftPOBi  to  speak  a  few  wards  to  7011  this  eyemag  on  the  **  Djnamio  Tendency 
of  Physical  Science,"  the  tendency,  I  mean,  of  xecent  scientifio  thought  to 
resolve  into  varions  kinds  of  molecnlar  motion  forces  which  were  once  supposed 
to  be  different  forms  of  matter,  of  a  subtle,  imponderable  fluid.  And  I  intend 
first  to  bring  to  your  notice  some  of  these  forces  of  Nature,  to  examine  them 
separately  and  show  you  the  historical  steps  by  which  they  were  proved  to  be 
various  modifications  of  molecular  motion,  and  secondly  to  take  others  which 
do  not  admit  of  such  easy  individual  examination,  and  show  you  from  the  cor- 
relations of  these  forces  and  the  analogies  of  the  phenomena  presented  by  all 
of  them,  the  extreme  probability  that  they  may  all  be  resolved  into  the  same 
priDoiple,  moHon.  In  former  ages  the  various  phenomena  in  connection  with 
the  physical  sciences  were  held  to  be  due  to  the  presence  and  action  of  actual 
matter,  of  imponderable  fluid,  within  the  objects  exhibiting  the  phenomena ; 
but  the  light  of  modem  science  has  completely  done  away  with  this  view  and 
they  are  now  recognised  as  having  their  origin  from  certain  kinds  of  motion 
appertaining  to  the  molecules  of  other  objects.  Thus  Heat  is  a  rapid  motion 
of  the  insensible  parts  or  molecules  of  an  object  conveyed  to  the  brain  by  the 
sensory  nerves.  Light  the  impact  of  ether  waves  against  the  retina  travelling 
along  the  optic  nerve,  Sound  the  dash  of  vibrating  particles  of  air  against  the 
drum  of  the  ear  conveyed  by  the  auditory  nerves.  By  Electricity  and  Magnetism 
too  we  understand  a  certain  motion  of  the  molecules  of  a  body  subject  to  their 
influence,  but  the  precise  nature  of  the  motion  has  not  yet  been  thoroughly 
ascertained  as  in  the  case  of  Heat,  Light,  Sound. 

Before  proceeding  further  I  must  state  that  the  word  "  Physics  "  (^vctc 
Nature)  is  used  in  two  widely  different  senses.    In  ordinary  philosophical 

language  it  is  opposed  to  the  term  "  Ethics  "  (fidog)  to  comprehend  all  the 
phenomena  of  the  external  world,  the  objective,  the  great  non-asfo,  while 
Ethics  is  entirely  concerned  with  the  internal,  the  subjective,  the  ego.  In  this 
general  sense  the  word  includes  not  only  what  is  specially  denominated 
"  Natural  Philosophy,"  but  also  the  sciences  of  Chemistry  and  Natural  History. 
In  the  special  and  n^ore  restricted  sense,  however.  Physios  may  be  defined  as 
"the  knowledge  of  the  properties  of  bodies,  whether  as  masses  or  moleoolei^ 
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and  of  the  ftotions  that  appertain  to  ibem«  mioh  as  their  readinfiM  to  aaami- 
late  or  oommnnioate  yarioofl  forms  of  moUon"  (Mr.  Bodwell's  Natural 
Philoaophy  §  1).  Taking  this  bm  onr  definition,  we  see  that  it  allows  two 
distinct  branches  of  Fhysioal  Philosophy,  the  one  dealing  with  the  motions  of 
visible  masses,  the  other  with  the  motions  of  invisible  moleonles.  Under  the 
first  head  fall  the  Hechanioal  Sciences,  under  the  second  head  Sound,  Heat, 
Light,  Uleotrioity,  llagnetiam.  Chemical  Affinity,  &c.  It  is  chiefly  the  latter 
division  to  which  we  shall  devote  onr  attention  this  evening ;  and  I  purpose 
first  to  discuss  Sound,  Heat,  and  Light  separately  and  to  show  them  to  con- 
sist of  various  forms  of  molecular  motion  or  energy,  and  then  to  mention  some 
correlative  forms  of  energy  and  to  show  the  identity  of  these  with  the  above 
by  illustrating  then:  respective  correlations. 

In  pursuance  of  this  plan  let  us  be^in  with  the  science  of  Sound.  To 
start  with,  the  word  "sound"  itself  is  used  in  two  different  senses.  In  the 
ordinary  language  of  every-day  life  it  is  employed  with  reference  to  the  phy- 
siological actions  which  constitnte  the  sensation  of  hearing  t  in  the  striot 
Physical  sense,  however,  it  denotes  not  the  sensation  but  the  cause  of  the 
sensation,  the  waves  of  vibrating  air  dashing  up  against  the  drum  of  the  ear 
and  imparting  their  vibrations  to  it,  which  vibrations  are  communicated  to 
the  brains  by  the  auditory  ner?es  and  produce  in  us  the  sensation  of  hearing. 
This  definition,  we  see,  recognises  the  vibratory  nature  of  sound,  and  we  find 
that  this  view  has  been  held  aboat  it  from  the  earliest  times.  Thus  in  the 
first  century,  A.D.,  Seneca  distinctly  tells  us  that  the  sound  of  one*s  voice  is 
a  disturbance  of  the  air  caused  by  the  tongue ;  no  note,  he  proceeds,  could  be 
heard  except  for  the  elasticity  of  the  air ;  the  noise  of  horns,  of  trumpets,  of 
musical  instruments  are  all  to  be  attributed  to  the  same  source.*  Before 
proceeding  any  further  let  us  see  what  we  mean 
by  a  "  vibration."  Suppose  we  take  an  upright 
metal  spring  A  J3.  fixed  in  a  perpendicular  posi- 
tion at  A,,  and  pull  it  to  one  side  in  the  position 
AC ,  we  shall  confer  on  it  a  certain  amount  of 
potential  energy ;  on  releasing  it  the  potential 
energy  thus  conferred  will  be  converted  into 
KinetioEnergy,  which  will  be  sufficient  not  only 
to  restore  it  to  its  original  position  A.B.,  but  to 
oarry  it  an  equal  distance  B.D.  on  the  other 
side.  The  whole  of  this  motion  is  a  complete 
vibration  or  oscillation,  and  this  is  the  kind  of 

motion  of  which  sound  consists.  If  we  repeat  the  process  with  a  short 
spring  we  find  that  as  soon  as  the  vibrations  cease  to  influenoe  the  eye  they 
begin  to  get  perceptible  to  the  ear  and  emit  a  note  whioh  rises  in  pitch  as  the 
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▼ibrstions  inorease  in  rapidity.  Thia  is  jasfc  what  ooonra  in  the  case  of  all 
string^  instmments,  the  pitch  of  the  note  rising  in  proportion  to  the  rapidity 
of  the  Tibrations :  and  thns  we  can  distinctly  see  the  vibrations  of  the  strings 
which  coDstitnte  the  bass  notes  in  snch  iDstmments,  while  the  higher  the 
notes  rise  in  pitch,  the  less  distinct  do  the  vibrations  become  to  the  eye,  and 
finally  cease  to  affect  it  at  all.  Bnt  perhaps  the  most  forcible  proof  of  the 
vibratory  natnre  of  sonnd  is  the  fact  that  any  sonnd  generated  in  a  vaonnm 
is  not  recognisable  by  the  senses.  A  single  experiment  will  snf&ce  to  illustrate 
this.  If  we  pnt  a  clock-work  arrangement  for  ringing  a  bell  beneath  the 
receiver  of  an  air-pump  and  proceed  to  exhaust  the  receiver,  we  shall  find 
tbat  in  proportion  as  the  air  within  it  becomes  more  and  more  rarifiedi  so 
the  strokes  of  the  bell  will  gradually  become  fainter  and  fainter,  and 
eventually  will  cease  to  be  heard.  .  Now  why  is  this  ?  The  reason  is  that  in 
a  vacuum  there  is  no  medium  to  transfer  the  vibration  or  motion  to  our  ear. 
When  the  bell  is  rung  it  is  not  the  actual  vibrations  of  the  bell  that  we  hear 
(for  in  that .  case  we  should  have  been  able  to  hear  it  when  it  was  rung  in 
vacuo),  but  of  the  medium  which  receives  the  motion  ttam  the  bell  and  passes 
it  on  to  our  ear:  and  this  medium  is  the  air.  In  our  exhausted  receiver  the 
bell  was  rung,  the  sound  was  generated  $  but  there  was  no  medium  to  oom- 
municate  it  to  us,  and  accordingly  we  could  not  recognise  it.  This  experinlent 
may  also  be  cited  in  refutation  of  a  theory  which  was  proposed  at  the  dose  of 
the  last  century  ascribing  the  phenomena  of  sound  not  to  the  vibrations  of  the 
air  itself,  but  of  the  ether  pervading  it.  The  absurdity  of  this  theory  is 
manifest.  Were  sound  a  vibration  of  the  ether,  we  should  be  able  to  hear  any 
sound  generated  in  vacuo,  as  we  know  that  no  vacuum  devoid  of  this  ether 
can  be  obtained.  Moreover  we  know  that  light  is  a  vibration  of  the  ether 
and  we  can  see  into  the  interior  of  a  vacuum,  while  we  can  not  hear  any 
sound  generated  in  it.  Thus  clearly  the  ether  theory  will  not  hold  good* 
There  are  also  a  great  many  practical  instances  leading  to  the  proof  that 
sound  is  a  vibration  of  the  air.  For  example,  a  very  loud  noise  will  often 
temporarily  or  permanently  injure  the  drum  of  the  ear :  and  again,  during 
explosions  on  a  large  scale,  as  in  powder-magazdnee,  etc.>  the  windows  of  the 
neighbouring  buildings  are  often  shattered  by  the  noise  of  the  explosion. 
There  was  one  of  these  powder  explosions  a  few  years  ago  in  the  Begent's 
Park  Canal  which  did  a  great  deal  of  damage.  We  have  now  considered 
sound  at  some  length  and  we  have  seen  that  it  is  not  any  kind  of  impondera- 
ble matter  or  any  motion  of  luminif  erons  ether,  but  simply  a  rapid  vibration 
of  particles  of  air. 

There  is  one  great  difference  between  the  history  of  sound  and  the  history 
of  the  other  branches  of  Physics,  namely,  that  there  has  never  been  any 
material  theory  of  Bonndi  no  theory  which  has  ascribed  the  phenomena  of 
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Botind  to  the  preflen<se  and  inflnenoe  of  aotnal  matter.  Heat,  Light,  Electrioi^ 
and  Magnetism,  haye  each  in  their  day  had  most  strennonB  supporters  of  some 
snoh  theory  ;  and  indeed  in  the  case  of  the  last  two  sciences,  though  there  is 
every  reason  to  suppose  from  the  analogy  of  the  other  sciences  that  they  will 
ere  long  be  resolved  into  forms  of  motion,  yet  their  dynamic  nature  has 
never  been  proved,  and  the  "fluid  hypotheses"  are  still  conventionally 
employed. 

Let  us  now  turn  our  attention  to  Heat.  At  the  outset  we  must  know 
that  there  are  two  modifications  of  heat,  the  one  of  which  ezeroises  a  repulsive 
influence  between  the  molecules  of  tangible  masses,  while  the  other  is  radiated 
through  the  atmosphere  and  interstellar  spaoes  with  enormous  rapidity.  The 
latter  form,  generally  called  radiant  heat,  is  closely  associated  with  light.  Of 
radiant  heat  and  light  we  shall  speak  presently :  let  us  now  turn  our  attention 
to  the  other  modifications  of  heat.  I  intend  to  be  'very  brief  on  this  Bubjeot> 
exhaustive  as  it  is,  because  most  of  yon  are  familiar  with  the  history  of  the 
science  of  heati  and  with  the  steps  by  which  the  material  theory  was  dis- 
proved and  the  Dynamic  theoiy  placed  beyond  a  shadow  of  doubt.  In  the 
ancient  world  very  little  attention  was  paid  to  physical  sdence,  ethiosl 
subjects  engaging  the  whole  of  the  philoeopher's  care  i  but  even  in  this  low 
state  of  profldenoy  several  eminent  philosophers  had  expressed  their  opinion 
that  heat  was  a  mode  of  motion.  We  know  that  the  Stoics  and  Epicureans, 
represented  by  the  writings  of  Zeno,  Bpionrus,  and  Lucretius,  held  this  view. 
During  the  middle  ages  also,  this  view  regarding  the  dynamic  nature  of  heat 
was  generally  received.  The  most  famous  writers  in  favour  of  it  were 
Oardanus,  Telesius  of  Oosnsa,  Franois  Baoon,  Desoutes,  John  Locke.  About 
the  seventeenth  century,  however,  there  sprang  up  a  theory' opposed  to  this^ 

<$alled  the  "Material  Theory*'  or  "Theory  of  Phlogiston"  (fXoy/f« 
to  kindle),  which  maintained  the  ezlBtence  of  a  subtle,  imponderable  fluid 
"  Materia  aut  prinoipium  ignis : "  and  which  for  a  while  completely  ousted  the 
dynamic  theory.  This  nmterial  theory  recognised  a  kind  of  matter  which  was 
called  the  "  materia  "  or  "  prinoipium"  of  heat,  not  heat  itself  (non  ignis 
ipse),  the  quantity  of  which  was  constant  and  unalterable  throughout  the 
universe,  and  which  was  only  perceptible  when  passing  from  one  substance  to 
another.  Ko  new  heat  could  be  generated :  any  increase  of  temperature  in 
one  body  must  be  attended  by  a  corresponding  decrease  of  temperature  in 
some  other  body.  The  first  blow  aimed  at  this  theory  was  by  Oount  Bumford 
of  Munich  (1798  A.D.)  You  are  all  familiar  with  his  experiments,  so  that  I 
need  not  describe  them  here :  it  is  sufficient  to  state  that  after  experiments 
with  metal  shavings  at  Munich,  he  contrived  an  apparatus  for  effecting  the 
continuous  generation  of  heat  by  finotion,  which  produced  heat  enough  in  two 
and  a  half  hours  to  raise  as  many  gallons  ol  water  from  the  ocdinazy 
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temperatare  to  boDing  poiiit.  The  seoond  triumph  of  the  dynamio  theory  was 
a  few  jeazs  later  when  Sir  Hnmphrey  Davy  melted  two  pieces  of  ioe  in  a 
Ttfonnm  simply  by  their  own  frietion.  The  experiment  was  final  and  proved 
the  dynamic  theory  without  any  possibility  of  doubt.  The  latent  heat  of 
water  is  muoh  greater  than  that  of  ice ;  and  this  fact  was  allowed  even  by  the 
upholders  of  the  material  theory,  who  expressed  it  by  saying  that  the  matter 
or  principle  of  heat  which  was  stored  up  in  water  was  greater  in  amount  than 
that  stored  up  in  ice.  They  were  thus  bound  to  admit  that  in  order  to  oonyert 
ioe  into  water  a  oertafn  amount  of  extraneous  heat  must  be  induced.  But 
when  two  pieces  of  ice  were  melted  in  a  thoroughly  insulated  apparatus,  sur- 
rounded by  a  freezing  mixture,  it  was  perfectly  dear  that  no 
heat  oould  have  been  applied  from  without.  The  ioe  must  there* 
fore  haTe  been  melted  simply  by  the  heat  of  its  own  friction.  But  in 
spite  of  Buoh  oonclusiTe  proofs,  the  votaries  of  the  Material  Theory 
still  olung  tenaciously  to  their  opinion,  and  did  not  finally  relinquish  it  till 
the  determination  of  the'  mechanical  equivalent  of  Heat  was  effected  in 
1842-48  by  Mr.  Joule  and  Dr.  Mayer.  We  shall  see  the  results  of  their 
labours  when  we  oome  to  consider  the  relation  between  visible  mass  motion 
and  Heat.  Since  that  date  the  Dynamic  Theory  has  been  without  a  rival ; 
and  Heat  has  been  universally  acknowledged  to  be  a  rapid  vibration  of  in- 
Mosible  partidlee  or  molecules  of  matter. 

These  were  the  principal  steps  in  the  history  of  the  science  of  Heat ; 
let  us  now  turn  to  the  scienoe  of  Light,  which  in  many  respects  bears  close 
analogy  to  heat.  In  fact  the  similarity  of  the  phenomena  connected  with 
radiant  heat  and  light,  suoh  as  the  laws  governing  their  refleotioni 
radiatian,  etc.,  give  us  good  reasons  for  supposing  that  the  motion  which 
oonstitntee  Light  is  only  another  and  more  violent  form  of  the  motion  which 
constitutes  Heat.  Thus  if  we  apply  Heat  to  a  piece  of  metal,  it 
first  receives  additional  molecular  motion  from  the  fire  and  expands,  then  it 
gets  better  and  begins  to  radiate  heat ;  at  *<  red  heat "  it  emits  red  light,  and  if 
we  were  able  to  apply  sufELoient  heat  it  would  finally  emit  white  light.  The 
phenomena  of  Light  also  bear  in  many  cases  a  close  analogy  to  those  of  Sound, 
e,g,t  their  propagation,  refieotion,  etc.  $  but  there  is  an  essential  difference  in 
the  nature  of  these  forces  which  must  not  be  passed  over,  namely,  that  Sound 
is  a  vibration  of  ponderable  matter,  the  Air,  while  Light  is  a  vibration  of  the 
imponderable  luminif erous  ether :  sound  requires  for  its  propagation  and  other 
phenomena  the  presence  of  air  or  of  other  gross  matter.  Light  and  radiant 
Heat  for  their  propagation,  etc.,  have  no  need  of  suoh  gross  matter,  and  thus  it 
is  that  it  is  possible  for  us  to  see  any  object  placed  within  an  exhausted 
receiver,  but  impossible  to  hear  any  sound  generated  in  its  interior,  the 
inediiimthioiighwhidh  Light  ttaveto  being  frequent  in  every  Taonons  spacer 
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namely,  the  ether,  which,  howerer,  is  inadequate  for  the  txannoasian  of 
Sound.  The  theoriei  whioh  have  been  proposed  abont  Light  are  two  in  number. 
lat,  The  EmissioD  or  Corpiuoiilar  Theory.  2nd,  The  Undnlatory  or  Wave 
Theory.  The  EmiBsion  Theory  asserted  that  Light  consists  of  infinitely 
minute  particles  of  matter  emitted  with  great  Telocity  by  the  snn  and  all 
lominoos  bodies,  whioh  prodnoes  in  as  the  sensation  of  light  by  its  impsofc 
•gainst  the  retina.  Bat  this  theoryi  though  it  receiye  the  sanction  of  no  leas 
a  mathematician  and  philosopher  than  Sir  Isaac  Newton  has  been  altogether 
superseded  by  its  more  fortunate  riral.  The  IJndulatory  or  Wave  Theory,  on 
the  other  hand,  supposes  the  existence  of  an  infinitely  subtle  and  elastio 
medium,  the  Luminiferous  Ether,  diffused  through  all  space.  The  Sun  and  all 
luminous  bodies  produce  oscillations  or  yibrations  in  this  fluid,  and  it  is  the 
dash  of  these  Ether  Wayes  against  the  retina  whioh  produces  in  us  the  sensa- 
tion of  vision.  This  ia  the  generally  recei?ed  Theory  regarding  the  nature  of 
Light  $  and  the  analogy  of  the  phenomena  of  Light  and  Sound  render  it 
preferable  to  the  Emission  Theory.  But  besides  the  aboye  there  is  another 
yiew  advanced  by  Sir  William  Grove  in  his  "  Correlation  of  the  Physical 
Forces,"  (a  book  to  whioh  I  have  been  greatly  indebted  in  the  preparation  of 
this  paper)  n  hioh  asserts  that  Light  is  result  of  the  vibration  or  motion  of 
the  molecules  of  the  Air  itself,  rather  than  of  a  specifio  ether  pervading^ 
the  atmosphere.  Of  course  this  view  has  its  weak  and  strong  points,  but  one 
oould  scarcely  do  justice  to  his  arguments  in  a  paper  such  as  the  present. 
The  following  eztraot,  however,  will  speak  much  in  his  favour.  "The 
Analogies  of  the  phenomena,"  he  writes,  "presented  by  Heat  and  Light  are 
so  close  that  I  can  not  see  how  a  theory  applied  to  the  one  agent  should  not 
also  be  applicable  to  the  other.  When  Heat  is  transmitted,  reflected, 
refracted,  or  polarised,  can  we  view  that  as  an  afibotion  of  ordinary  matter, 
and  when  the  same  efftets  take  place  with  Light,  view  the  phenomena  as 
produced  by  an  imponderable  Ether  and  by  that  alone  P "  This  opinion, 
however,  has  not  won  many  supporters,  and  the  Undulatory  Theory  still 
continues  predominent  in  the  scientific  world. 

We  have  now  examined  three  of  the  Physical  Sciences,  the  three  whioh 
most  readily  admit  of  individual  examination,  and  we  have  seen  in  each  case 
the  grounds  we  have  for  believing  them  to  be  different  modes  or  aflBsotions  of 
matter  and  not  forms  of  matter  itself.  We  have  seen  that  Sound  is  a 
vibratory  motion  of  particles  of  the  air,  and  that  Heat  and  Light  are  modifi* 
cations  of  molecular  motion,  the  former  appertaining  to  tangible  massea^  the 
latter  to  the  impalpable  intemtellar  fluid.  The  forces  which  we  shall 
consider  for  the  rest  of  this  evening  are  Yisible  Motion,  Chemical  Affinity, 
Electricity,  Magnetism.  Unfortunately  we  have  not  the  direct  means  of 
proving  that  Eleotrioity  and  Magnetism  are  fonns  of  Moleoalar  Hotioni  bbA 
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■Q  we  Ma  nofcenimiiie  them  indiTidnallyi  but  I  pnrpofle  io  giTe  Inrtazioee  of 
their  oonelatioiis  with  the  other  foroee  of  nature,  whioh  canleaye  no  poesible 
donbt  on  the  sobjeot. 

Let  na  enter  into  this  part  of  onr  rabjeot  by  oonsidering  some  of  the 
oocrelationa  of  ViHbU  Motion,  All  the  f  oroes  whioh  we  are  engaged  on  thia 
evening  are  forms  of  motion,  but  thej  are  the  motion  of  invisible,  insensible 
xnoleooles ;  while  onr  present  sabjeofc,  is  the  visible  motion  of  tangible 
fnnsnnn,  whioh  is  reoognisable  as  saoh  by  means  of  the  senses.  This  mass 
motion  is  equivalent  to  and  convertible  into  varions  kinds  of  moleonlar 
motion  in  definite  proportions ;  and  whenever  we  see  a  mass  in  motion  we 
know  that  before  its  motion  ofln  be  stopped  some  eztraneons  foroe  most  be 
applied,  whioh  reenlts  in  the  conversion  of  mass  motion  into  moleonlar 
motion.  For  instance,  snppose  two  bodies  to  be  moving  rapidly  in  opposite 
directions.  They  come  into  collision  and  their  motion  ceases  s  they  are  at 
rest.  Bnt  no  motion  or  foroe  has  been  annihilated  in  this  instance;  it  has 
only  been  converted  from  visible  mass  motion  into  invisible  moleonlar  motion. 
Heat  and  Electricity.  There  are  many  ways  in  which  Heat  may  be 
generated  from  visible  motion.  Friction,  percnssion,  compression,  are 
every-day  examples.  Thns  when  a  nail  is  hammered,  heat  is  evolved ;  when 
a  gas  is  oondensed  heat  is  evolved.  Conversely  dnring  evaporation  Heat 
is  absorbed  and  oold  evolved,  and  we  can  actually  freeae  water  by  the  cold 
evolved  daring  the  evaporation  of  ether.  The  conversion  of  visible  motion  into 
Heat  always  takes  place  in  definite  proportions.  The  mechanical  equivalent 
of  Heaty  or  the  amonnt  of  Heat  which  is  equal  to  and  resolvible  into  a  given 
amount  of  visible  motion  and  victf-v^rsd  was  determined  by  Hr.  Joule,  of 
Hanoheater,  in  1842,  and  by  Dr.  Hayer,  of  Heillbron,  in  1848,  by  two  com- 
pletely different  methods :  and  its  determination  exercised^  as  we  have  seen 
a  most  important  influence  on  the  history  of  the  science.  Dr«  Mayer  arrived 
at  the  determination  mathematically  by  calculating  the  work  done  during  the 
expansion  of  a  given  volume  of  gas.  Mr.  Joule  employed  the  experimental 
method,  and  their  independent  exertions  all  but  coincided  with  each  other. 
Their  result  may  be  thus  expressed :— A  weight  of  one  pound  falling  from 
a  height  of  772  feet,  generates  on  the  stoppage  of  its  motion,  Heat  sufficient 
to  raise  the  temperature  of  one  pound  of  water  one  degree  Fahrenheit,  and 
v<c#>v0r<d.  Conversely  Heat  may  be  resolved  into  visible  motion.  Thus 
it  has  been  observed  that  two  bodies  heated  in  vacuo  repel  each  other ;  and 
the  whole  principle  of  the  steam  engine  depends  on  the  resolution  of  Heat 
into  visible  motion.  Electricity,  as  well  as  Heat,  may  be  directly  generated 
by  friotion,  percussion,  and  compression ;  the  difference  being  that  Electricity 
reenlts  from  the  oontaot  of  heterogeneous  substances,  Heat  from  the  contact 
of  homogeneoos  Bubstanoes.    On  the  other  handi  the  efleots  of  the  eleotrio 


onneat  am  often  prodnotive  oi  violent  xnotiom*  Thtii  we  liMs  tbaJb  KapoleoB 
I.  was  knooked  down  bj  a  battery  .of  600  oelli^  wbioh  be  bad  bimaelf  pzo* 
eented  to  tbe  Academy  of  SoienceB  at  Paris.  Tbe  attcaotion  of  light  sob- 
stanoesy  as  saw  dust  or  soraps  of  papoTi  by  an  excited  glass  rod,  or  tbe  deflection 
of  tbe  magnetic  needle  by  an  electric  cnirent  are  fnrtber  instances  of  work 
performed  by  Electricity.  From  visible  motion  Ligbt  may  be  either  direotly 
produced  by  the  contact  of  moving  masses,  together  with  the  heat  thos 
generated,  or  indirectly  by  means  of  electricity,  magnetism,  and  ohemioal 
affinity  have  no  direct  cotralations  nnder  this  head,  but  are  also  indiieotly 
convertible  to  visible  motion,  through  the  medium  of  electricity. 

The  subject  of  Chemical  Affinity  next  claiiois  our  attention.  We  must 
remember  that  according  to  our  definition  of  Physics  given  above,  it  cannot 
stricdy  be  included  among  the  Physical  Sciences,  but  it  is  nevertheless  one 
of  the  forces  of  nature,  and  as  such  is  not  extraneous  to  our  subject.  We 
must  also  bear  in  mind  that  between  Chemical  Affinity  and  the  other 
forces  even  on  considering  there  is  this  diSbrenoe, — ^namely,  th^t  while 
the  rest  are  various  forms  of  motion,  Chemical  Affinity  is  no  motion  at  all, 
but  an  attractive  force  which  exercises  an  insensible  attraction  between 
dissimilar  particles  of  matter.  The  correlations  of  Chemical  Affinity  with 
the  other  foroes  are  not  very  marked,  but  it  is  convertible  into  Heat,  Light, 
Electricity,  and  Magnetism.  We  know  that  whenever  any  chemical  com- 
bination takes  place,  Heat  is  produced,  as  for  instance,  when  we  mix  wat?r 
and  sulphuric  add,  or  pour  some  cold  water  over  a  mass  of  quick-lime. 
Conversely  chemical  combinations  and  deoooapositions  are  often  afiEected  by 
Heat.  Thus  if  we  heat  copper  and  sulphur  together,  we  shall  get  sulphate 
of  copper  formed  $  and  the  principal  method  of  preparing  Oxygen  consist 
in  heating  the  minerals  containing  it,  i.e.,  Potassie  Chlorate  and  Manganese 
Dioxide.  Light  also  is  present  in  all  rapid  combustions,  as  that  of  Phos- 
phoms  in  Oxygen  gas,  and  is  thus  the  result  of  chemical  causes.  On  the 
other  side  Light  plays  an  important  part  in  chemical  changes ;  the  entire 
growth  of  plants  and'  all  vegetable  matter  dependiog  on  the  sun's  light. 
It  is  only  in  the  presence  and  through  the  action  of  sunlight  that  plants  are 
able  to  decompose  the  carbonic  acid  exhaled  by  animals,  assimilate  the 
carbon,  and  liberate  the  oxygen.  Moreover  the  whole  art  of  photography 
is  dependant  on  the  chemical  influence  of  Light.  We  now  pass  on  to 
Electricity  leaving  the  correlations  of  Electricity  and  Chemical  Affinity  to 
be  considered  nnder  that  head. 

Sleetrieity  is  perhaps  the  force  which  exhibits  more  fully  and  clearly 
than  any  other  its  relations  with  the  other  forces.  It  is  direotly  convertiUe 
into  Heat,  Light,  Magnetism,  and  Chemical  Affinity,  and  vice  ver$d,  and  very 
«ften  acts  as  a  medium  for  the  oonrelationB  of  these  foroes  with  one  another. 
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Being  then  oonrertible  into  so  many  of  the  forces  which  we  have  seen  to  be 
variond  forms  of  molecular  motion^  what  can  be  more  probable  than  that 
Eleotricity  itself  is  a  modification  of  molecular  motion  ?    But  the  Dynamic 
nature  of  Electricity  has  neyer  been  proved,  and  though  no  scientific  person 
doubts  it  at  the  present  day,  yet  the  "  fluid  "  hypotheses  and  theories  have 
not  keen  displaced  by  any  views  more  in  accordance  with  modem  science. 
Passing  over  the  correlations  of  Electricity  and  visible  motion,  which  we  have 
already  considered,  we  find  Heat  produced  by  electrical  means  when  an  elec- 
tric current  passes  through  wire  of  bad  conducting  material,  as  also  together 
with  Light  in  the,  electric  spark  and  the  voltaic  arc.    Similarly  Heat  is  pro- 
ductive of  numerous  electrical  effects,  the  phenomena  of  this  change  belonging 
to  the  science  of  Thermo-electricity.    The  reciprocal  relations  of  Electricity 
and  Magnetism  are  of  the  greatest  importance  and  have  led  to  one  of  the 
grandest  and  most  useful  inventions  of  this  century.    The  connection  between 
these  forces  was  first  observed  in  1819  by  Oersted  of  Copenhagen,  who  dis- 
covered that  an  electric  current  was  capable  of  deflecting  a  magnetic  needle. 
The  Electric  Telegraph  is  the  result  of  this  observation.    Let  us  here  digress 
for  a  moment  to  say  tbat  the  phenomena  of  Electricity  and  Magnetism  are  so 
analogous,  that  any  theory  which  can  be  applied  to  the  one  force  must  also 
of  necessity  be  applicable  to  the  other.    Moreover  the  correlations  of  Mag- 
netism with  the  other  forces  of  nature  are  so  often  through  the  medium  of 
Electricity  that  we  may  take  it  for  granted  that  whenever  Electricity  can  be 
converted  into  any  force,  Magnetism  will  also  be  convertible  into  it.    It  will 
therefore  be  unnecessary  to  devote  a  separate  paragraph  to  the  oorrelationB 
of  Magnetism. 

Lastly,  let  us  consider  the  mutual  relations  of  Electricity  and  Ohemioal 
Affinity.  The  oonnection  between  these  forces  was  first  hinted  at  in  179^ 
when  Yolta  brought  forward  his  "  Oontact  Theory,"  that  Electricity  was 
generated  by  the  contact  of  two  dissimilar  metals,  by  which  term  are  meant 
metals  dissimilar  in  their  chemical  properties.  This  vieWi  howeveri 
was  set  aside  by  Sir  Humphrey  Davy,  who  asserted  in  his  ''Chemical 
Theory  "  that  whenever  Chemical  Action  takes  place  Electricity  is  produced, 
thus  clearly  establishing  the  connection  between  chemical  and  electrical  force. 
This  of  course  is  only  applicable  to  the  electric  current,  but  before  passing  on 
to  that  let  us  see  some  of  the  chemical  effects  of  Static  Electricity.  If  we 
pass  a  series  of  electric  sparks  through  a  mixture  of  hydrogen  and  oxygen  in 
the  propoation  of  two  volumes  of  the  former  to  one  of  the  latter,  the  composi- 
tion of  water  will  be  the  result.  If  on  the  other  hand  we  subject  ammonia  to 
similar  treatment,  it  will  be  decomposed  into  its  constituents,  nitrogen  and 
hydrogen;  while  the  result  of  trying  the  same  experiment  on  oxygen  will  be 
to  oonvert  it  into  its  allotropic  modification,  ozone.  Thus  in  these  illustratioiis 
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Tks  foregoing  obflervatioiui  differ  in  the  following  respects  from  hose  pnb- 
lished  in  the  18th  and  22nd  Half-yearly  Beports,  rii. : — (1)  the  insfcrnments 
have  been  placed  in  the  garden  of  the  Key.  T.  A.  Preston's  house,  The  Green, 
in  a  better  position  than  coold  be  obtained  at  the  College ;  (2)  a  Stevenson's 
Stand  has  been  employed,  the  bulbs  of  the  thermometers  being  4  feet  above 
the  ground ;  (8)  the  maximam  thermometer  in  the  snn's  rays  has  been  placed 
on  a  post  4  feet  above  the  groond ;  (4)  the  observations  have  been  taken  at  9 
a.m.  and  9  p.m. ;  (6)  the  barometrio  readings  are  redoced  to  sea  level ;  and 
(6)  the  observations  are  nncorreoted  for  dinmal  range. 

The  garden  in  which  the  thermometer  stands  and  rain-gange  are  exposed 
is  qnite  level,  bat  is  snrronnded  by  low  building^  on  the  soath  and  south-east, 
and  by  somewhat  higher  ones  on  the  north ;  none,  however,  rise  above  25°  and 
only  in  one  point  exceed  20^.  The  elevation  of  the  greater  part  is  nnder 
Uf. 

The  "  Mean  Temperature"  is  the  simple  arithmetical  mean  of  the  9  a.nL 
and  9  p.m.  dry  bulb  readings,  combined  with  the  mazimum  and  minimum  for 
the  day. 

A  new  column  has  been  added  to  the  Tables,  showing  the  velocity  [of  the 
wind  in  miles  for  each  day,  as  recorded  by  a  Bobinson's  Anemometer.  This 
instrument  is  mounted  on  a  pole  in  a  garden  at  the  back  of  High  Street,  and 
has  been  read  twice  daily.  The  figures  in  column  10  give  the  velocity  for  the 
twenty-four  hours  ending  9  p.m. 
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filEDS  OP  MABLBOBOIJGH. 


APPENDIX. 


It  18  jost  eight  years  now  smoe  the  "  Birds  of  Marlborough ''  was  first  written« 
six  sinoe  it  was  first  published.  During  these  years  several  new  birds, 
unnoticed  in  that  book,  hare  made  their  appearance  in  our  district.  Doubtless 
many  more  would  haye  been  noticed  but  for  the  passing  of  the  gun  license, 
and  Wild  Birds  Preservation  Acts.  Many  a  rare  bird  escapes  now  which 
would  hare  been  ruthlessly  butcheredi  stufled,  and  would  perhaps  have  found 
its  way  into  the  museum  of  our  Natural  History  Society,  if  it  had  come 
among  us  in  the  days  in  which  it  was  unprotected  by  this  "  minute  legisla- 
tion." But  while  we  have  eren  reason  to  congratulate  ourselyes  on 
the  small  number  of  additions  to  our  list,  as  affording  proof  of  the  wholesome 
working  of  these  acts,  we  must  yet  remember  that  this  should  really  be  no 
reason  for  the  decrease  in  oar  notices  of  birds.  Now  that  we  may  no  longer 
use  our  guns  to  kill  them,  there  are  all  the  more  birds  for  our  eyes  to  see  ; 
and,  then,  the  notices  we  get  with  our  eyes  are  so  much  more  useful  than 
those  we  get  with  our  guns.  It  is  a  matter  of  real  regret  to  me  that  I  have 
so  little  actual  observation  of  living  birds  to  record. 

As  I  am  now  so  seldom  in  Marlborough,  it  should  perhaps  have  fallen  on 
some  one  else  to  record  these  additions,  but  when  I  was  asked  to  do  so,  t 
gladly  undertook  the  task,  as  I  had  long  wished  for  an  opportunity  of  noticing 
a  few  mistakes  made  in  my  original  book ;  especially  those  mistakes  pointed 
out  to  me  in  various  kindly  criticisms. 

Prof.  Alfred  Newton  pointed  out  an  error  on  p.  24,  and  another  on  p.  28 
of  my  book.  In  the  first  of  these  places  I  assumed  that  the  name  Titmouse 
was  due  to  the  mouse-like  appearance  and  fur-like  feathers  of  the  Longtailed 
Tit ;  but  the  professor  says  *  that  the  "  mouse  "  in  "  Titmouse ''  has  nothing 
to  do  with  mouse  =  fiiaus  (Lat.  mus),  but  is  cognate  with  meise,  Fr.  m^ange 
(Pams),  the  prefix  signifying  Utile,  as  in  TVdark.'  While  admitting  the  truth 
of  this,  it  yet  appears  to  me  that  the  mouse-like  appearance  of  the  bird  may 
have  caused  the  corruption  of  meUe  into  mouse.  Again  on  p.  28  I  should 
have  translated  the  German  work  Finke  not  Finch,  but  Bunting, 

The  late  Mr.  Edward  Newman  reviewed  my  book  in  the  "  Zoologist,' \and 
was,  I  believe,  also  the  writer  of  the  notice  which  appeared  in  the  "  Field." 
He  pointed  out,  somewhat  qucmlouBly,  that  the  classification  which  I  had 
adopted  in  my  book,  and  by  which  the  "  Residents,"  **  Sammer  Visitors,"  *'  Bare 
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and  Oooasional  Visitors/'  &o.,  were  separated  was  snggeeted  by  bim,  and  not  by 
Mr.  Clarke  Kennedy,  to  whom  he  thought  I  had  attribnted  it.  I  have  sinoe  fonnd 
out  that  the  idea  was  really  first  saggested  by  Mr.  Newman,bnt  it  is  none  the  less 
a  fact  that  I  adopted  it  from  Mr.  Kennedy.  Moreover,  I  now  thmk  that  the 
plan  is  nseless,  and  only  serves  to  oonfose  the  reader.  If  it  is  adopted  in  a 
history  of  the  birds  of  a  district,  it  shoold  at  least  be  aooompanied  by  a 
synoptio  list  of  the  whole  of  the  birds  in  their  proper  order.  I  now  hold  thiB 
view  BO  strongly  that  I  take  the  present  opportunity  to  give  snoh  a  list»  in 
which  will  be  found  the  names  of  all  the  birds  which  we  know  to  have  oa- 
ourred  within  a  district  extending  for  eight  miles  round  Marlborough  j  the 
residents,  visitors,  Ac.,  are  distinguished  by  different  letters,  thus^ 
Sparrow  Hawk — Aooipiter  nisus.    B.  (i.e,  resident) . 

To  return  to  my  oritos  :^In  the  "  Zoologist"  it  was  written  that  I  was 
mistaken  in  quoting  Bea»woodeoch  as  a  local  name  of  the  2MU  Grebe  at 
DahcMek,  In  my  book  I  had  detailed  the  story  of  the  way  in  which  the 
name  originated,  and  I  need  now  only  repeat  that  I  still  believe  both  story 
and  name  to  be  entirely  accurate. 

Two  criticisms  by  Mr.  Qauntlet,  head  keeper  of  the  Marquis  of  Ailesbury, 
are  also  worth  notice.  He  objects  to  my  speaking  of  the  white  Pheasant 
(p.  47)  as  a  speoies.  Of  course  I  ought  to  have  written  variety  in  a  book  on 
Natural  History,  but  I  accidentally  used  the  word  apecies  in  an  indefinite^ 
logical  sense,  rather  than  as  a  fixed  scientific  term.  He  also  remarks  that 
he  thinks  I  must  be  in  error  in  saying  that  I  found  a  pheasant's  nest  on  the 
8rd  of  March  ;  he  adds,  "  the  earliest  I  have  ever  known  a  pheasant  to  lay 
is  a  very  early  one,  on  the  27th  March,  and  that  was  quite  in  the  South  of 
England.  We  consider  it  very  early  here  (i.e,  Savemake)  by  the  12lh  of 
April."  Mine  is  ,  certainly  an  abnormally  early  instance,  but  it  is  neverthe- 
less true  that  I  found  a  pheasant's  nest  in  the  top  of  a  pollard  willow,  on  the 
8rd  of  March,  1866.  It  was  on  a  tree  over-hanging  the  river  Avon,  where 
it  runs  nearest  to  Vespasian's  Camp,  between  Stonehenge  and  Amesbury.  In 
the  same  letter  he  gives  some  information  as  to  the  breeding  of  Herons  in 
the  Forest,  which  will  be  found  inserted  in  its  proper  place  in  the  following 
pages. 

Finally,  before  leaving  this  subject,  I  must  thank  my  critics,  thank  the 
School,  and  many  others,  for  the  kind  reception  they  gave  to  the  "  Birds  of 
Marlborough." 

A  complete  list  of  the  birds  found  in  the  neighbourhood  of  Marlborough, 
with  notes  on  such  as  have  been  seen  for  the  first  time  during  the  last  six 
years,  chiefly  from  the  memoranda  of  the  Bev.  T.  A.  Preston.  Besidents, 
Summer  Visitors,  Winter  Visitors,  Spring  and  Autumn  Visitors,  and  Bare 
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and  OoouioDftl  YisitorB  are  digtiogiiiBhed  by  the  letters  B,  8,  W,  S  A,  »nd 
B  0,  lespectiyely.  The  speoiei  new  to  the  list  are  the  Hen  Harrier,  Whimbrel, 
Spotted  Crake,  Pin-tailed  Dnok,  Soaup  Duck,  Common  Scoter,  Shag,  Little 
Gull}  thej  are  distinguished  thus  *• 

WhUs-taiUd  J^o^l^— Halisdtns  albioilla.    B.O. 

Firefffine — Falco  peregrinns.    B.O. 

Korember  6th,  1870,  a  speoimen  of  this  bird  was  oanght  near 
the  Deyil's  Den,  hj  William  Brown.  This  is  as  far  as  I  know  only 
the  seoond  instance  of  its  oooorrenoe  within  onr  district. 

Jibb^y^Faloo  snbbnteo.    B. 

I  now  mark  this  as  a  resident,  though  a  scarce  one.  I  originally 
placed  it  among  the  occasional  visitors,  bnt  a  few  of  them  probably 
reside  on  onr  downs.  In  September,  1872,  an  nnusnal  variety  of  this 
species  was  caught  within  the  College  groands  by  H.  A.  Evans,  Esq  ; 
its  wing  had  been  badly  borken.  This  bird  which  is  now  in 
onr  mnsenm,  was  exhibited  at  a  meeting  of  onr  Natnal  History 
Sodety,  held  on  the  ISth  of  September  in  the  same  year.  I  hear 
that  abont  the  same  time  one  was  shot  at  BocUey,  and  another 
at  Fewsey. 

JfsrlffiF— Falco  ^salon.    B. 

With  the  last  species,  and  for  the  same  reasons,  I  now  transfer 
this  from  the  occasional  visitors  to  the  residents. 

One  was  shot  at  Bamsbnry  on  the  6th  of  January,  1876. 

JClMirsl— F*  tinnnncnlns.    B. 

Bpamovf  HcmJc — Acdpitor  nisns.    B. 

JK<#— MUvns  vnlgaris.    B.O. 

Sough-Ugged  Buexatd^Buieo  lagopns    B.O. 

^Hen  Harrier — Circus  oyaneus.    B.O. 

I  have  seen  a  speoimen  of  this  bird,  which  was  shot  in  Savemake 
Forest,  in  1862.  Six  are  said  to  have  been  seen  together  on  Clench 
Common  about  1864 ;  one  of  them  was  procured,  and  was  stnffed 
by  Parker  of  this  town. 

Long-ec^ed  Owl — Otus  vulgaris.    B. 

Bhort'eared  Owl — 0.  braohyotus.    A.S. 

Barry  Owl — Strix  flanmiea.    B. 

Tawny  Owl — Symium  stridula.    B. 

In  my  previous  list  I  quoted  the  8rd  of  March  as  an  early  date 
for  the  breeding  of  this  owl.  Since  then,  two  yet  earlier  dates  have 
been  recorded  in  the  reports  of  our  society.  On  March  the  first,  1870, 
two  eggs  were  found ;    and  on  the  11th  of  the  same  month  and  year 
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BixeggSy  partially  haid-set^  were  found.    The  namber,  however,  in 

this  latter  oase  seems  gnspicionBly  large. 
Qrey  Bhrike^litadua  exonbitor.    B.O. 
Eed'hhcJced  8hrik$ — Laniofi  ooUniio.    S. 
BpotUd  Flycakher — Mnsoioapa  griseoU.    8. 
Mi$$d  Thruf  ft— TordoB  yisoiyoniB.    B. 
Song  Thrush — T.  musicna.    B. 
J^Z4Air»—T.  pilaris.    W. 
Redwing^T.  iliaoos.    W. 
BZaeJkbM— T.  mernla.    B. 
Bmg  oy»d — ^T.  torqnatos.    8  A. 
Hedge  Bparrtw — ^ADoentor  modolaris.    B. 
BedWeast — ^Erythaoa  mbecola.    B. 
Beditart — ^PlKBmciira  nttioilla.    S. 
BUmechat-Staiiydtik  mbioola.    8. 
WhineTM^-^.  mbetra.    8. 
WheaUar^B,  oenanthe.    8. 
Qrasihopper  IFarbbr^Salioaria  loonstella.    8. 
Bidge  Wwrller — 8.  phrafi^tis.    8. 
B$ed  WarhUr — 8.  anmdinaoea.    8. 
NighUngale — Philomela  lasoinia.    B.O. 
Blackeap'-^Omruam  atricapiUa.    8. 
Qardmy  Iforblar— 0.  hortensia    8. 
Whitethtot^—O.  cinerea.    8. 
Letser  WhUethroat^O.  sylyiella.    8. 
Wood  Wa/rbler-^&jMBk  sylvioola.    8. 
Willovf  TTarbZtfr— 8.  troohilos.    8. 
Chifehajf—&.  mfa.    8. 
Qolden'OrMted  Wrm — ^BegaloB  oristatos.    B. 
Qrtai  TU — Paras  major.    B. 
Bhie  Tit—V.  ooernlens.    B. 
Cole  2Y^— Parna  ater.    B. 
Mash  Tit— P.  palnstris.    B. 
Long'tcdled  Tit — P.  oandatns    B. 
Pied  TFo^tof I— 3£otaoilla  Yanelii.    B. 
^hrey  Wagta/U—U.  boarala.    B.O. 
Ray'f  WagUUl—U.  Bayi.    8. 
Tree  Ptpii — ^Anthns  arborens.    8. 
Meadow  Pipit — ^A.  pratensis.    B. 
£X^Zarfc— Alanda  atrensts.    B. 
Woodla  ft— A.arborea.    B.O. 


▼. 


I  hftTe  now  aotnally  Men  ihii  bixd  in  fche  neighbonrhood  of  ICarl- 
borongb,  and  therefore  no  longer  hesitate  to  plaoe  it  in  our  list. 

Bunting — ^Emberiza  miliaria .    B. 

Bleuk'headed  Bunting — E.  sohoeniolns .    B. 

T$llow  Bunting — E.  oitrineUa.    B. 

C7i«t/^ne7i— Fringilla  ooalebs.    B. 

Mountain  Finch^V,  montifringilla.    W. 

During  the  first  week  of  Febmarj,  1878,  large  numbers  of 
Bramblings  arrired  and  remained  near  the  town.  In  St.  Margarets 
as  many  as  85  (?)  were  obtained  at  a  single  shot. 

JloKM  ilfparroto— Passer  domestioas    B. 

I  believe  the  trae  Tree  Sparrow  (P.  montcMUs)  is  not  a  Marl- 
borough bird. 

Oromfinch^  Coooothranstes  ohloris.    B. 

Eawfineh — C.  Tnlgaris.    B.O. 

QoldfincK-^axdabUa  elegans.    B. 

Linn§t — Linota  oannahina.    B. 

L€$s&r  JMpoItf— L.  linaria.    B.0  • 

BttZ{^\— Pjzrhola  Tnlgaxis.    B. 

CreMKl^— Lozia  onrrirostra.    B.O. 

BtorUng— Stnnns  mlgaris    B. 

Bavsfi — Coryns  ooraz.    B.O. 

This  bird  is  now  probably  eztinot  as  a  Marlboiongh  spaoies. 

Crow^  0.  oorone.    B. 

Eoodtd  (Vot»— 0.  oomiz.    B.O. 

Booh — 0.  fmgilegns.    B. 

Jodkdaio— C.  monedola    B. 

Magpio — P.  oandata.    B. 

/(Ely — Gaxmlos  glandarins.    B. 

Qr9&n  Woodpecker — Pions  Tiridis    B. 

Groat-ipottod  Woodpeckor^'P,  major.    B. 

In  mj  last  list  I  ezolnded  this,  and  the  next  speoies  from  the 
residents;  bnt  I  now  think  that  I  did  so  without  sufficient  reason. 
They  are  probably  by  no  means  unoommon  in  the  Forest ;  but  are  so 
shy  that  they  are  rarely  observed. 

Leu$r»9pottod  Woodpecker — P.  minor.    B. 

A  hen  bird  was  caught  near  Saremake  House  on  the  8th  of 
April,  1870,  by  one  of  the  underkeepers.  Another  was  taken  in 
January,  1873,  by  Mr.  Chandler.  Sereral  otlier  instances  might  be 
added,  both  of  their  oaptnre  and  of  their  breeding  with  ns.  I  now 
ola»  ibis  and  the  last  speoies  among  the  rarer  resideatSi 
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OMptff— Cerihia  familiarii.    B. 

TTrm— Troglodytes  ynlgazis.    B. 

Nuthatcli — Sifcta  enropea.    B. 

Wryneck — ^Ynnx  torquiUa.    8. 

Ciickoa—CxLonlua  oanoniB,    8. 

JETin^^er— Aloedo  ispida.    B. 

BwaXbw — Hirnndo  nutioa.    8. 

MaHin — H.  nrbioa.    8. 

Sand  Martin — H.  riparia.    8. 

Till  within  the  last  few  yean  Band-martins  bred  in  the  green 
eandfltone  of  the  ontting  in  whioh  8ayenia1ce  Station  sfcande.  I 
belieye  they  have  now  qmte  deserted  this,  nor  do  I  know  any  other 
station  within  our  district  There  is,  or  was  till  lately,  a  colony  of 
these  birds  in  a  sand-pit  at  the  side  of  the  road  from  Marlborough 
to  Swindon,  close  to  the  latter  plaoe. 

fii0\/K— Gypselos  apns.    8. 

Chaisuoher — Oaprimnlgns  earop»ns.    8. 

This  is  another  of  the  birds  that  I  remove  from  the  list  of 
occasional,  to  that  of  regolar  visitors. 

Ring  Dot^^Ooltimba  palmnbns,    B« 

Bioek  Dove — 0.  oenas    B. 

Turtle  Dove-^.  tnrtnr.    8. 

PAMsofii— Phasianns  colchioiis.    B. 

Pa/rtridge — Ferdiz  cinerea.    B. 

Jied'legged  Partridge— V.  rofa.    B.O. 

On  a  previons  occasion  I  had  to  record  the  occnrrence  of  one  of 
these  birds,  and  I  now  have  to  add,  at  least,  three  more  instances. 
Mr.  Tanner  of  Ogbonme  Maisey  has  a  specimen  which  he  shot  last 
year  (1875).  He  also  teUs  me  that  he  has  seen  another  this  year, 
and  that  he  believes  them  to  be  on  the  increase  in  the  distriot^a 
bad  look-ont  for  the  common  partridge,  for  the  two  species  never 
seem  to  thrive  together.  In  the  first  week  of  Jane,  1871,  a  nest 
of  this  bird,  containing  twelve  eggs,  was  found  at  Babley  Copse  by 
a  gamekeeper  named  Boshen,  to  whom  we  owe  several  other  interest- 
ing notes  on  bird-life. 

The  Bed-legged  Partridge  is  easily  distinguished  from  the 
common  species  even  when  only  seen  at  a  distance,  by  the  greater 
rapidity  with  which  it  nms. 

Quoil^Cotnmiz  vulgaris.    S.A. 

A  Quail's  neat  containing  twelve  Qggs  was  found  on  the  80th  of 
June,  1871. 
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Butta/rd^OioB  tarda.    B.O. 

Stone  OwrUw — CEdtonemiis  oxepitans.    B.O. 

Qolden  PZowr— Charadriiu  plnyialis.    B.O. 

Jhtterel^O.  mormellus.    B.O. 

As  I  know  that  the  Dotterel  haa  ocoarred,  I  insert  the  following 
rather  yagae  note  from  onr  Sooietj's  report  for  Midsnmmer,  1878. 
"  (Feb.)  8th,  small  flooks  of  a  species  of  Dotterel  were  seen  on  Lje 
Bnsh  Hills,  known  as  Ayeborj  and  Monkton  Downs,  hj  Mr.  Brown, 
keeper.  In  the  winter  of  1848  and  1844,  large  flooks  of  the  Dottrels 
and  Qolden  Flovers  were  oommon  on  the  Aldbonme  Downs— Iff* 
Coleman," 

P«eioit— Yanellns  oristatns.    B. 

Htfron^— Ardea  oinerea.    B. 

I  was  wrong  in  saying  that  our  nearest  Heronry  is  at  Bowood : 
a  few  of  these  birds  breed  in  the  Forest.  Writing  froHi  Bloxham 
Lodge  in  the  Forest,  on  the  20th  of  May,  1870,  Mr.  Gauntlet  says, 
"  herons  breed  within  a  mile  of  my  house,  abont  three  or  four  nests 
every  year.  I  never  allow  them  to  be  disturbed,  but  it  is  strange 
that  they  do  not  increase.  The  young  ones  are  now  just  fiowu. 
Unfortunately  two  young  ones  were  blown  from  out  of  the  nest  and 
died,  although  the  old  ones  fed  them  on  the  ground  for  several  days. 

But  finding  they  could  not  get  them  to  take  wing ..Mthey 

neglected  to  feed  them." 

Bittern — Botaurus  stellaris.    B.O. 

OwrUw — ^Kumenius  arquatus.    B.O. 

This  bird  is  treated  as  a  doubtful  Marlborough  species  in  my 
book.  One  has,  however,  been  shot  recently.  The  following  notices 
of  this  occurrence  is  quoted  from  the  Marlborough  Ttmee  toe  July 
22nd,— 29th  of  this  year. 

July  22nd. — "  A  curlew  was  rescued  from  the  grasp  of  a  hawk 
by  Wm.  Brown,  gamekeeper,  in  the  West  Woods  disbriot,  recently. 
The  hawk  had  devoured  so  much  of  the  bird  that  only  part  of  it  was 
available  for  preservation.  There  is  no  recorded  instance  of  the 
capture  of  the  bird  in  this  neighbourbood." 

July  29. — "  Our  notice  of  the  curlew,  last  week,  has  brought  out 
an  interesting  fact  in  ornithology.  In  the  "  Birds  of  Marlborough,*' 
a  vexy  interesting  work  published  some  time  since  by  a  member  of 
Marlborough  College,  there  appears  this  extract  from  Mr.  Preston's 
"  Flora  "  list — "  The  eggs  of  this  bird  have  been  taken  on  Aldbounie 
Downs,"  the  author  remarking  that  he  knows  nothing  about  the 
bird  as  a  Marlborough  species.    We  are  now  able  to  verify  this  fact. 
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te  not  only  were  the  eggs  taken  seyeral  years,  but  a  onrlew  was 
caaght  by  two  Marlborough  men,  and  sold  to  the  late  T.  B.  MemmaD, 
.  Esq." 

*  Whimhrel — ^Nnmenins  phoeopos.    B.O. 

This  is,  as  far  as  I  know,  qnite  a  new  addition  to  our  list.  The 
following  notice  is  from  the  Marlborovgh  Times  of  the  same  date  aa 
the  latter  of  the  two  eztraots  given  abore: — "Another  bird  pre- 
yioQsly  unknown  in  this  neighbourhood  has  been  shot  by  Mr.  F. 
Tanner,  of  Berwick  Bassett,  via.,  the  oommon  Whimbrel  (Numeniius 
phceopus).  This  has  only  ocourred  onoe  before  in  Wiltshire,  and 
never  near  Marlborough ;  the  bird  has  been  stuffed  by  W.  Coleman^ 
of  Marlborough."  The  specimen  is  at  present  in  the  hands  of  the 
Ber.  T.  A.  Preston. 

Qreen  Sandpiper— Totanus  oohropus.    B.O. 

Oommon  Sandpiper — T.  hypoleucos.    S. 

A  very  few  of  these  birds  probably  ?isit  us  eaoh  year. 

Woodcock — Soolopax  rnstioola.    W. 

Common  Snipe— 8.  gallinago.    W. 

JaeJt  BnipeS.  galUaala.    W. 

Qreif  PAaZarope— Phalarpus  lobatus.    B.O. 

Another  pair  of  these  birds  has  been  slaughtered  in  our  district. 
Here  is  the  record  of  the  tragedy  t  ''  One  (female)  knocked  down  with 
a  stick,  Oct.  18th,  1870:  the  male  was  killed  next  day  by  Mr. 
Banning,  Junr."    This  was  on  the  edge  of  a  pond  near  Pewsey. 

Water  Rail — Ballus  aquations.    W. 

Oomerake^Cnx  pratensis.    8. 

*  Spotted  Orake^O.  pociana.    B.O. 

«  A  specimen  of  this  bird  was  picked  up  by  W.  Coleman,  near 
the  Boebuck  Inn,  Sept.  12th,  1872.  It  had  probably  killed  itself 
against  the  telegraph  wires."  It  is  strange  how  frequently  the 
Crakes  are  killed  in  this  way.  I  hare  known  this  fate  oyertake  both 
our  species,  as  well  as  C.  Bailloni. 

I  must  take  this  opportunity  of  recording  the  great  services  of 
William  Coleman,  birdstuCFer  of  this  town,  in  obtaining  notioes  and 
specimens  for  us. 
Mborhtfn— Gailinula  ohloropus.    B. 
Coot — Fulica  atra.    B. 
Wild  Duck—AnaB  boschas.    W. 

This  is  a  winter  visitor,  bat  a  few  occasionally  breed  with  us. 

*  Pin-tailed  Duel?— A.  acuta.    B.O. 


IX. 


Several  new  species  of  duoks  hare  been  added  to  our  list,  of 
whioh  this  is  the  first.  A  specimen  was  shot  by  a  gamekeeper  named 
Bnshen,  at  Mildenhalli  on  the  26th  Febmary,  1870. 

Teal — ^A.  orecoa.    B.O. 

TTtgMn— A.  Penelope.    B.O. 

*  Qeawp  DvLck — Foligola  mania.    B.O. 

On  the  IGth  of  Febroary,  1870|  the  Ber.  G.  Soames  shot  one  of 
these  birds  at  Hildenhall.  The  specimen  was  resoned  from  the 
hands  of  the  cook  and  is  now  in  our  mnsenm.  Mr.  S.  B.  Dixon  has 
recorded  another  occurence  of  this  bird.  This  specimen  was  shot  in 
the  Pewsey  water  meadows,  in  the  beginning  of  Febnuay,  1878,  by 
Mr.  G.  Groode.  He  adds  that  it  was  a  fine  specimen  and  in  yery  good 
plnmage. 
•PocAorct— F.  ferina.    B.O. 

A  specimen,  shot  at  Floot  Mill  abont  1869,  remained  for  some 
years  in  the  possession  of  a  gamekeeper  at  Overton,  but  has  recently 
been  gnrohased  by  the  Ber.  T.  A.  Preston. 
QolAtn  Eye^W.  olangnla.    B.O. 

A  second  specimen  has  been  shot  at  Mildrnihall, 

*  Oommm  Bcoter — (Edemia  nigra.    B.0« 

On  the  26th  of  Febmacy,  1878,  a  specimen  of  this  bird  waa 
taken  actually  in  the  town  of  Marlboroiigh.  As  the  gasman  was  going 
round  to  pnt  ont  the  town  lights  in  the  morning,  he  saw  a  large 
black  bird  on  the  gronnd,  and  snoceeded  in  capturing  it  with  his 
cap.  The  bird  was  taken  aliye  to  Gdeman,  the  birdstnflSer,  and  was 
sold  by  him  to  Mr.  Hillier,  who  hoped  to  keep  it  aliye.  After  a 
time  the  bird  snoceeded  in  making  its  escape.  Abont  the  time  of  its 
capture  a  second  similar  bird  was  seen. 

LUtle  Qrebe — Podiceps  minor.    B. 

Bed-necMi  Qrebe-^T,  mbricoUis.    B.O. 

Eei'throated  Dw^r— Golymbns  septentrionalis.    B.O. 

LiUle  Auk — Mergulns  melancholions.    B.O. 

Pi#iv— Una  alle.    B.O. 

*  Shag — Graonlns  cristatns.    B.O. 

One  shot  at  Dnmsf ord  Mill,  Mildenhall,  by  Mr.  Sydney  Williif, 
Bep.  8th,  1871. 
Oommon  Tern — Sterna  himndo.    B.O. 
AreHe  T«-n— S.  Arotioa.    B.O. 
Slaek  Tam^S.  fissipes.    B.O. 

Another  specimen  of  this  speoies  has  ooonrred  within  oor  dia* 
triot.    Mr.  Dizon  of  Pewsey  writes  on  the  19th  of  May,  1876,  <«  A 


3L 


blade  ten  wbi  aho6  by  Mr.  Jmiim  Jwif  ftfc  New  llOl  yeeteidej.  Se 

bM  MDt  it  to  be  itnffed  l>7  Gzaat  of  DeriiM.'' 
Oimmofi  Gftill— Leroe  oaau.    B.O. 
iMB&r  SUkckAHkcML  (Viia— L.  fuoiu.    B.O. 
Mmring  (Tu/l— L.  aigeatatni    B.O. 
•  LUOe  QuOr^h.  minatiuu    B.O. 

A  apeoimen  of  this  beantifiil  little  Gull  wm  picked  vp  on  the 

Booklej  Downs  by  James  WalUa,  Feb.  14th|  1870.     About  that 

time  the  speoiea  was  nnnsnallj  abundant  thronghoot  England. 
Bitormy  P«tr«l-*Thalassidroma  pelagica.    B.O. 

I  am  nnable  to  record  a  second  oecnrrenoe  of  this  bird  within 

oar  district,  though  the  specimen  now  in  our  museum  was  found 

not  far  bejond  our 


s. 
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PLOBA  OP  MAELBOROUGH. 


PAST  III,  CONTINUED. 


38.    OAMPANULAOEiE. 

Thif  and  EricaeeoB  are  known  from  all  other  MonqpetaUi  by  their 
stamens  being  almost  entirely  fred  from  the  oorolla,  and  only  nnited  to  it  at 
their  base.  EricaeecB  are  known  from  Oampanulae€<B  by  their  woody  stems, 
the  stamens  always  more  in  number  than  the  lobes  of  the  ooroUa,  and  the 
anthers  opening  by  two  small  holes,  instead  of  splitting  along  their  whole 
length. 

The  plants  in  this  family  are  either  annuals  or  herbaoeons,  the  stems 
dying  down  each  year,  and  oonseqnently  yery  yariable  in  size.    There  are 
three  Genera,  easily  distinguished  by  the  shape  of  the  oorolla. 
Flowers  in  heads ;  oorolla  2-lipped,  the  segments  long  and  slender  1.  Ph;  teuma. 
Flowers  not  in  heads ;  oorolla  bell-shaped;  ovary  short       ...    2.  Campanula. 

corolla  flat ;  ovary  long     8.  Specularia. 

Jasione  montana  is  said  by  Professor  Buckman  to  grow  on  Silbury 
HilL  Wo  have  been,  as  yet,  unable  to  detect  it.  Phyteuma  orhieularB  is  not 
uncommon  there,  but  is  not  mentioned  by  Professor  Buckman;  possibly 
a  confusion  in  the  names  may  have  occurred. 


1«   Phytennia  Linn. 

1.  p.  orbiculare  Linn.  BotMd»headed  Bam^pion. 

Bab.  222.  Hook.  228.  Benth.  286. 

Chalky  Downs.  P.  July  to  October. 

Boot  fleshy.    Stems  generally  from  one  to  six  inches  high,  but  occasionally 
as  much  as  eighfceen  inches.    Badical  leaves  on  long  stalks,  very  variable, 
heart-shaped  or  lance  shaped ;  stem-leaves  much  narrower,  sessile.    Flowers 
blue,  in  globular  heads,  with  a  few  broad  bracts  at  the  base. 
I.    Woodborough,  Rev.  J,  Bowerhy. 
lY.    Avebury ;  Yatesbury,  Rev.  A.  C  Smith, 

1873.  July  26.  1876.    

1874.  By  July  81.  1876.    By  July  14. 
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2.    Campanula  Linn. 

The  speciea  of  this  geiaua,  which  are  easily  recognised  by  the  shape  of 
the  corolla,  may  be  thus  dtsting^nished. 
Stem  leaves  narrow,  nearly  entire. 

Lobes  of  corolla  shorter  than  the  tube 3.  rotundifolia. 

Lobes  of  corolla  as  long  as,  or  longer  than  the  tnbe  4.  patnla. 
Btem  leaves  broad,  toothed  or  serrate. 

Flowers  sessile,  crowded  into  heads       1.  glomerata. 

Flow«rt  stalked,  in  loose  olnsten  ... 2.  Tradheliiim. 


1.  €■  glomerata  Linn.  Olu8t0red  BeU  Flower. 
Bab.  223.                                  Hook.  225.  Benth.  287. 
Dry  chalky  pastares.                                                  P.  Jnne  to  November. 

Stems  stent,  rigid,  hairy,  generally  abont  a  foot  high,  bnt  often  mnoh 
less.  Badical  and  lower  leaves  stalked,  npper  sessile,  lanceolate,  ofteoi 
cordate  at  the  base,  rongh.  Corolla  dark  bine;  flowers  sessile,  in  small 
clusters  in  the  npper  part  of  the  stem;  the  topmost  ones  forming  a 
oompaot  head. 

Commonly  distribnted. 

1865.  Jnne  25.  1869.    May  23.  ,  1873.    Jane  9. 

1866.  June  21.  1870.    Jnne  14.  1874.    Jane  12. 

1867.  Jnne4(cnlt.)  1871.    1875.    July  6. 

186a    1872.    Hay28(cnlt.)  1876.    July  1. 

2.  G.  Tracheliuxn  Linn.  NetUe^Uawed  BeU  FUnow. 
Bab.  223.                                  Hook.  227.  Benth.  287. 
Hedges  and  thickets.                                                     P.  Jnly  to  October. 

A  very  variable  plant,  but  recognised  by  its  larger  size,  being  from  two 
to  three  feet  high ;   its  donbly  serrate  leaves,  and  stalked  flowers.    Some 
specimens  bear  a  resemblance  to  the  last  species,  bnt  the  above  charaotera 
are  snfflcient  to  distinguish  the  two. 
Not  common. 

I. — West  Woods }  Hnish,  fiev.  /.  Sowerhy, 
II. — Bedwyn,  Bev,  /.  Botoerhfs  Jockey  Woods,  Bedwyn^  0.  F,  Townsend; 

Bnrbage,  F,  E,  Thompson,  Esq. 
III.- Forest    HiU,  A,    0.    and,  H.  M.  Eiltons  Litfclecote;  Bamsbnry, 
S,  F,  im  T%um,  Esq, 

1870.    Jnly  10  1875.    Jnly  7. 

1873.    Jnlyl.  1876.    by  July  29. 
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3.  G.  rotundifolia  Lidiu  EairUlU 
Bab.  223.                                   Hook.  225.  Benth.  289. 
Downs  and  heathy  places.                             P.  June  or  Jnly  to  November. 

Bootstook  slender,  creeping;  stems  6  to  18  inches  high,  glabrons; 
radical  leaves  nearly  roand  or  broadly  heart-shaped,  deeply  toothed,  on 
long  stalks ;  lower  stem  leaves  lanceolate,  stalked,  beooming  gradually 
linear  and  sessile  as  they  ascend  the  stem.  Flowers  solitary,  or  in  a  loose 
panicle. 

Abnndant. 
1865.    June  18.       1878.    Jnly  11.       1875.    Jnly  11,  Jane  24  (Binok-KnoU). 
1870.   June  18.       1874.  July  4, 11.    1876.    June  29,  Jaly  7. 

4.  Gi  patula  Linn.  Spreading  BeU  Fl&wer, 
Bab.  224.                                  Hook  226.  Benth.  288. 
Hedges.                                                                       B.  Jnly  to  September. 

Boot  slender,  not  fleshy;  stem  one  to  two  feet  high  angnlar,  erect, 
much  branched;  radical  leaves  broad  and  stalked,  stem  leaves  narrow, 
lanceojate  and  sessile ;  corolla  rather  deeply  divided,  calyx  segments  linear, 
broader  at  the  base,  and  finely  serralate. 

A  plant,  occnrring  in  a  field  between  the  Pewsey  Boad  and  the  Wan's 
Dyke^  has  been  referred  to  this  species  by  Mr.  Baker;  and  it  certainly 
approaches  patula  more  than  any  other;  the  root  is,  however,  decidedly 
fleshy.  We  have  never  yet  been  able  to  find  the  plant  in  an  nnmntilated  state, 
as  the  field  is  mown  daring  oar  absence ;  bat  as  far  as  we  can  jadge  from 
the  after-growth,  its  other  characters  certainly  agree  m.th.  patula. 


3-   Specularia  Heist. 

1.  S.  hybrlda  A.  DC.         Venus*  Looking-glass,  Com  Bell  Flower. 
Bab.  224.  Hook  227.  Benth.  289. 

Corn-fields.  A.  May  to  Jnly. 

An  annual,  6  to  12  inches  high ;  stem  simple  or  branched  from  the 
lower  part :  leaves  ovate  or  oval  with  waved  edges,  lower  shortly  stalked, 
upper  sessile;  ovary  long,  segments  of  the  calyx  longer  than  the  petals, 
which  are  lilac  outside,  blae  inside  and  very  inconspicnoos. 

This  is  often  included  under  Campanulaf  but  its  flat  (zotate)  corolla  and 
long  oapsule  give  it  an  appearance  very  uDlike  a  Bell  Flower. 

Occurs  most  frequently  in  1,  but  a  few  specimens  are  occasionally 
f oimd  in  other  districts* 
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I. — Mariinsell,    F,  E.    Thompson,   Esq.;    White   Horse    Down,   /.    J. 
PtilWnc  ;  near  Oare,  Bev,  /.  Sowerhy ;  Overton  j  near  Karlborongh. 
II. — BeAwju,  Bav,  J,  fiowwby. 
III. — Bamsburj. 

1869.  by  May  22,  1872.    by  June  15.  1876.    full,  May  26. 

1870.  May  27.  1878.    June  28.  1876.    fall,  July  5. 

1871.  May  28.  1874.    Hay  26. 


39.  EBIGACE^. . 

Bee  note  under  Gampanxilaoesa.  Only  two  spedes  of  this  family  ooonr 
near  Marlborough,  one  CaUuna  vulgaHs,  a  low  ahrub  with  woody  sterna, 
the  other  as  unlike  it  as  ean  well  be  oonoeived,  having  much  the  appearance 
of  a  parasitio  Orolanehe  with  its  yellow  sucoulent  stems  and  scale  like 
braotfl. 

1.  CaUima  Salisb. 

1.  G>  vulgaris  Salisb.  Heather  or  Ling. 

Babj  227.  Hook.  234.  Benth.  296. 

Dry  heaths.  Sh.  August  to  October. 

Stems  from  1  to  2  feet  high,  muoh  branched.  Leaves  rery  small,  opposite, 
forming  four  rows  on  the  younger  branches.  Flowers  numerous,  shortlj 
stalked,  with  two  pairs  of  bracts  under  each  (having  the  appearance  of  an 
outer  oalyx)  and  arranged  in  racemes  on  the  ends  of  the  branches.  Coralla 
pink  (rarely  white),  deeply  divided ;  calyx  longer  than  the  corolla  and  simi- 
larly coloured. 

Widely  soattered,  though  nowhere  rery  abundant.  White  varieties  haye 
been  found  at  Glatf ord  by  /.  H,  Qarland ;  aleo  on  Overton  Downs  by  F.  £. 
Hulme^  Esq.,  F.L.S.,  F.S.A. 

I.— Clatford;  Overton;  Tan  Hill;  Clench;  Bedwyn. 

II. — Near  Sayemake  House. 

III.— Near  Eabley  Copse ;  Bow  Down. 

rv. — Marlborough  Common  (very  sparingly)  j  Chisledon  j  Avebury. 
Has  always  oome  into  flower  during  the  holidays. 

2.  Monotropa  Lmn. 

1.  M.  Hypopltys  Linn.  YeUow  Bifd^s-neat 

Bab.  231.  Hook.  287.  Benth.  299. 

Beeob  and  Fir  Woods.  p.  ju\y. 
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Boot  of  nnmeroTiB  extremely  fine  fibres,  taken  by  some  to  be  a  fnngas 
and  not  the  root.  Supposed  to  be  parasitio  on  the  Beech  and  Fir,  though  no 
oonneotion  has  yet  been  traced  between  the  plant  and  tree.  Stem  snocnlent, 
yellow,  6  to  8  inches  high.  Leayes  none  or  reduced  to  scales.  Flowers 
in  racemes,  bent  down  at  first,  but  afterwards  erect.  Sepals  and  petals 
similar,  those  of  the  upper  flower  in  fiyes,  of  the  other  in  fours. 

Very  scarce. 

n. — SaTemake  Farest,  /•  /.  PvHUine  (under  Beeches). 

in.*Blaok  Bumey  Bottom,  Sev,  /•  Bowerhy  (under  Firs). 
Bamsbury,  Miu  A.  B.  PregUm  (also  under  Firs). 
1876.    Bud  July  10.  1876.    July  6. 


40.    AQTJIFOLIAOBuE. 

The  only  British  species  of  this  Family  is  the  well-known  ever-green  tree, 
with  its  glossy,  orate,  spinous  leares.  Flowers  shortly  stalked,  crowded  in 
the  axils  of  the  leaves ;  corolla  generally  4  lobed,  white,  tipped  with  dull  red 
on  the  outside :  stamens  4. 

The  British  species  is  gamopetalous,  but  some  foreign  ones  haye  the 
petals  separate,  and  for  this  reason  the  family  is  generally  placed  among 
Calyciflorsd,  being  closely  allied  to  Gelastracesd. 

1*  Hex  Linn. 

1.  I.  Aqulfoliuxn  Linn*  HoUy, 

Bab.  232.  Hook.  80.  Benth«  108. 

Woods  and  hedges.  Tree*  May,  June* 

Very  generally  distributed,  but  probably  alwayi  planted* 

1866.  May  11.  1869.  May  12.  1873.  May  17. 

1866.  About  May  14.        1870.  May  18.  1874.  May  6. . 

1867.  May  11.  1871.  May  12.  1876*  May  14* 

1868.  May  18.  1872.  May  24w  1876.fnllbad,Mayl6. 


41.    OLEkOEM. 
Trees  or  shmbsi  readily  known  by  their  gamopetalous  ooroUa  and  2 
stamens.    Of  the  two  Qenera  occurring  near  Marlborough,  the  ash  (Fromifnu$ 
§xe§Uicr)  is  anomalous  baying  neither  calyx  nor  oor6Ua»  and  the  flowers  being 
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often  imperfect :  but  the  Lilao  and  Jessamine  (which  also  belong  to  this 
Family)  form  verj  good  links  for  nnderstanding  the  true  straotnre  of  that 
plant. 

Shmb,  corolla  4-lobed,  leares  simple,  frnit  a  beny    ...     1.  Lignstmm. 

Tree,  corolla  0,  leaves  pinnate,  frnit  dry,  long 2.  Frazinns. 


!•  LigtUBtmili  Linn. 

1.  L.  vulgare  Linn.  Privet. 

Bab.  882.  Hook.  288.  Benth.  811. 

Thickets  and  hedges.  Sh.  Jnne,  July. 

A  shmb,  from  4  to  8  feet  high ;  Jeayes  lanceolate,  opposite,  nearly  eyer- 

green.    Flowers  in  panicles  at  the  ends  of  the   branches;   corolla    white, 

funnel-shaped ;  stamens  2 ;  berries  black. 

Commonly  distributed,  bat  almost  always  planted. 

1865.  Jnne  12.  1869.  bad,  Jane  10.  1873.  Jane  27.     . 

1866.  1870.  Jnne  12.  187 1.  Jane  12. 

1867.  bod,  Jane  16.        1871.  Jane  25.  1875.  Jane  5. 

1868.  Jane  14.  1872.  Jnne  21.  1876.  Jano  29. 


2-  Frazinus  Linn. 

1.  F.  excelsior  Linn.  Ash, 

Bab.  232.  Hook.  233.  Benth.  310. 

Woods  and  hedges.  Tree,  March  to  ^ay. 

A  tall  tree  with  opposite,  pinnate  leayes  (a  rare  yariety  with  simple 
leayes  ooonrs).  Bnds  black.  Flowers  opening  before  the  leayes  and  "  appear- 
ing at  first  sight  like  closters  of  stamens  issning  from  opposite  bnls  along  the 
last  year's  shoots,  each  oloster  snrronnded  by  a  few  small  woolly  scales." 
These snbseqnently  expand  and  a  pair  of  stamens  with  a  pistil  between  them  con- 
stitntes  the  whole  flower.  Stamens  or  pistil  are  freqnently  wanting.  Frnit  a 
tsmaro,  u«.,  a  hard  oyary  with  a  wing  at  one  extremity , 

Perhaps  tho  time  of  "  first  flowering  "  shonld  be  taken  as  that  when  the 
stamens  are  yisible. 

1969.  March  5,  23. 
1870.  April  10,  18. 


1865.  by  April  25. 

1866.  by  April  25. 
(Stamens,  April  17) 

1867.  April  28. 
(Stamens,  April  19) 

1868.  April  5. 
(Stamens  April  1). 


1878.  by  April  19. 
1874.  April  21. 


1871.  March  26. 


1872.  March  31. 


1875.  April  14. 

1876.  Ap.  14,(onetroe) 

Mayl. 
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,  42.    APOCYNACE^. 

In  the  only  British  Grenas  belonging  to  this  Family  the  stems  are  slender 
and  ultimately  prostrate ;  the  flowers  solitary,  in  the  axils  of  the  opposite 
leayes ;  oalyx  with  6  deep  narrow  divisions  i  the  corolla  wi(h  a  rather  long 
tube  snrmoanted  by  a  large  flat  limb  with  5  broad  lobes  ;  stamens  5  ;  carpels 
2,  free  at  the  base,  but  connected  at  the  top  by  a  single  style,  terminated  by 
a  onrionsly  shaped  stigma.    The  two  species  may  be  thns  distingnished. 

Leaves  and  sepals  ciliated,  flowers  large 2.  major. 

LeaTSB  and  sepals  not  ciliated,  flowers  rather  small      ...    1.  minor. 


1.  Vinca  Linn. 

* 

1.    V.  minor  Linn*  Lesser  PeriioinkU, 

Bab.  233.  Hook  239.  Benth.  312. 

Thickets  and  Hedge-banks.  P.  Jan.  or  Feb.  to  May  or  June. 

Flowering  stems  erect,  abont  six  inches  high :    barren  stems  prostrate, 

rooting  at  the  nodes :  leayes  opposite,  lanceolate  j  sepals  shorter  than  the  tnbe 

of  the  corolla,  which  is  bine  or  white. 

Very  nncommon ;  probably  planted  whererer  it  occurs. 
1. — ^Hedge  near  Hartinsell ;  copfle  between  Cadley  and  Wootton  Bivers, 
J.  J.  PullwM. 
1866  Ap.  6.  1869  Feb.  3.  (cult.)  1873  Jan.  28.  (cult.) 

1866  in  fl.  Moh.  8.  1870  Mch.  10.  1874  Jan.  27.  (cult.) 

1867  full  Feb.  6  (cult.)     1871  full  Mch.  18.  1875  (full  May  12). 

1868  Feb.  26.  (cult.)         1872  Feb.  14.  (cult )  1876  full  Mch.  16. 
Gultiyated  specimens  are  in  flower  some  little  time  before  the  wild  ones. 

2..V.  major  Linn.  Greater  Perivnnkle. 

Bab.  233.  Hook.  239.  Benth.  312. 

Hedges  and  Thickets.  P.  April  to  June. 

Flowering  stems  erect,  barren  stems  at  first  erect,  afterwards  prostrate 
and  rooting :   leaves  opposite,  broadly  ovate,  with  ciliated  margins.    Sepals 
also  oiHated,  as  long  as  the  tube  of  the  corolla,  which  is  always  blue. 
Very  scarce.    Probably  always  planted 

I.— Hedge  on  the  left  of  the  Pewsey  road,  at  the  top  of  Qranham  Hill, 
H.  Fall. 

III. — Ramsbury,  Miss  Meyrick. 

1865  Ap.  23.  1869  Mch.  17,  Ap.  18.        1873  fullMch.lO.(cult.) 

1866  Ap.  15.  1870  Ap.8.(cult.),Ap.25.  1874  Jan.28(cult.) Ap  30 
1867 1871  Ap.  2.  1876  Ap.  1. 

1868  Ap.  26.  1872  Feb.  19.  (cult.)        1876  May  2. 
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43.    GBNTIANACE-5J. 

The  parts  of  the  flower  are  in  fires,  rarelj  fours,  and  the  ovary  has 
eitker  one  cell,  or  is  partially  diyided  into  two,  by  whioh  this  family  may  be 
distinguished  from  Apocynacead. 

There  are  two  very  well-marked  divisions  in  this  family : 

(i.) — Herbs,  from  a  few  inches  to  abont  a  foot  high,  with  simple, 

opposite  leaves ;  terrestrial  and  annual, 
(ii). — Herbs,  abont  a  foot  high,  with  alternate  leaves,  each  with 
three  leaflets :  aqnatio  and  perenniaL 
In  Div.  i.,  we  have  three  genera. 

Stem-leaves  connate,*  flowers  yellow 1.  Chlcra. 

Stem-leaves  sessile,  flowers  pink  2.  Erythrsoa. 

flowers  pnrple    ...        ...        8.  Gentiana. 

In  Div,  ii.,  we  have  only        ..        4.  Menyanthes. 


1.  Chlora  Linn. 
1.  G*  perfoliata  Limu  TeUow-Wort, 

Bab.  234w  Hook.  240.  Benth.  816. 

Damp  chalky  places.  A.  Jnly  to  Sept. 

Stems  abont  a  foot  high,  nnbranched.  Boot  leaves  in  a  rosette, 
elliptical,  narrowed  into  a  foot  stalk  j  stem-leaves  opposite,  triangular,  each 
pair  united  by  their  bases,  glaucous.  Flowers  arranged  in  oymes.t  Calyx 
deeply  divided  into  eight  segments ;  corolla  yellow,  also  divided  into  eight 
segments ;  stames  eight,  pistil  one. 

Though  this  is  a  peculiarly  chalky  district,  this  species  has  only  been 
found  onoe,  (and  then  only  a  single  specimen)  at  Bedwyn,  by  TT.  If.  fl^ 

2.  ErythrSBa  Renealm. 

1.  E.  Gentaurluzn  Pers.  OetUaury, 

Bab.  235.  Hook.  241.  Benth.  314. 

Dry  pastures,  road-sides,  Ac.  A.  July  to  October. 

Stems  about  a  foot  high,  quadrangular,  branched  above.    Badical  leaves 

in  a  rosette,  oval,  narrowed  into  a  footstalk ;   stem-leaves  narrow,  opposite, 

sessile.    Flowers  in  cymes ;   calyx  of  five  sepals,  corolla  funnel-shaped,  of  five 

petals,  pink  ;  stamens  five. 

Generally  distributed,  but  not  very  common. 
1866.  June  16.  1878.  July  1.  1875.  July  10. 

1870.  June  20.  1874.  Jnly  4.  1876.  Jnly  6. 
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3-  Oentiana  Linn. 

I'ho  two  species  fouDd  abont  Marlborongh  are  annualSy  mrying  greeAiy 
in  height  from  three  inches  to  nearly  a  foot.  Stems  sqnare,  branched ;  sterna 
leaves  pointed,  opposite ;  flowers  tnbnlar,  purple,  throat  hairj.  The  two  are 
readily  distinguished  by  the  sepals. 

Sepals  five,  petals  five,  rarely  four       !•  Amarella. 

Sepals  fonr,  two  outer  larger,  petals  four       ..>        2,  oampestris. 

1.  G.  Amarella  Linn.  Fehoort. 
Bab.  286.                                   Hook.  242.  Benth.  816. 
Dry  pastures.                                                             A.  June  to  October* 

Generally  distributed. 
1867.  June  9.  1872.  Sfay  26.  1876.  ]Uy80,Jui>oll. 

1869.  June  8,  (one  spec.)  1878.  by  Juue  18. 
It  appears  to  be  very  uncertain  as  to  its  time  of  flowering.      In  1876, 
though  specimens  were  found  in  flower  in  May  and  June,  yet  it  certainly  iras 
not  in  bloom  at  the  beginning  of  August,  and  it  is  Tazy  probable  that  no 
specimens  could  be  found  in  flower  then. 

2.  G.  campestris  Idnn.  FiM  QmUan, 
Bab.  286.                                 Hook.  241.  Benth.  816. 
Dry  pastures.                                                                      A.  Aug.,  Sept* 

Scarce  and  retry  yariable  in  its  appearance,  in  some  years  escaping 
notice  altogether.    It  has  never  been  noticed  in  flower  before  the  holidays. 
I. — Clench ;  Pewsey  Downs,  Rmf,  T,  F,  BavmuhiWf. 
II.— Near  High  Trees,  Bev.  0.  W.  DeldaU. 
in. — Marlborough  Oommon,  H.  JS,  Armitfong, 


4-  Henyanthes  Linn. 

1.  M.  trifoliata  Lixm.  Bueh—of  Bog^Beem* 

Bab.  237.  Hook  248.  Benth.  817. 

Boggy  places.  P.  April  to  June,  and  again  in  September. 

A  plant  totally  differing  in  appearance  from  the  other  species  of  the 

Order ;  stems  round,  leafy,  creeping ;  leaves  with  three  leaflets,  fleshy,  on  long 

stalks ;   flowers  in  racemes  opposite  the  leaves ;   calyx  of  five  sepals ;  corolla 

bell-shaped,  of  five  petals,  white  tinged  with  pink  outside  and  clothed  inside 

with  numerous  hairs ;  a  lovely  plant,  the  whole  raceme  not  unlike  a  hyacinth 

at  first  sight. 
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Soaroe. 

lY. — Mildenbal],  B,  B,  Berkeleif.    Eamsbarj,  J.  W»  Parrington  and  L.  H. 
Tov/ng.    Stitohoomb.  Ucv,  J.  Sowerhy ;  Azford ;  Chilton  Foliatt. 

1SG5.  faU,  May  26.        1869.  Ap.  19  (oalfc).        1873.  May  10. 

1866.  by  Juno  6.  1670.  Ap.  26,  1874  fnll,May27(cnlt). 

1867.  by  May  7.  187h  Ap.  27  (onlfc).        1876.  fuU  May  14. 

1868.  May  6.  1872.  May  2, 28.  1876.  o.  bad,  May  28. 


44.    POLEMONIAOE^. 

t  Polemoxiiimi  Linn. 

1.  p.  coeruleum  Linn.  Jacobs  Ladder. 

Bab.  287.  Hook.  244.  Benth.  818. 

Marriiiy  places.  P.  May,  Jnne. 

Stems   nmnerons,    abont   2   feet  higb,  angnlar,   hollow,    nnbranolied. 
LeaTBB  mostly  alternate,  pinnate,  with  nnmerans  leaflets ;  Flo?rer8  nnmeroos ; 
sepals  6 ;  corolla  flat,  with  6  lobes,  bright  .blue  or  white ;  filaments  pniple  i 
anthers  yeUow. 
Vsiy  scarce. 

L — ^Wate^meadows  between  Pewsey  and  Manningford,  Rev,  T.  F, 
BMfeiuhaWf  who  says  *'  this  is  a  racy  old  station  for  it.  I  find  it  given  in  H. 
0.  Watson's  New  Botanists  Guide,  1887 ;"  Woodborongb,  Rev.  J.  Sowerhy  and 
F.  E.  Thompion,  Xsq. 

II. — Savemake,  Rev*  J,  Sewerhy. 

1867.  Jnne  6.  1871.  bnd.  May  26.  1874.  May  10  (colt). 

1868.  May  80.  1872.  May  9. 
1870.  Jnne  18.          1878.  May  22. 


45.  CONVOLVULACB^. 

The  species  of  this  family  (as  far  as  Marlborough  is  concerned)  are 
climbers,  bat,  with  this  exception,  the  two  genera  of  whioh  it  is  composed  are 
very  dissimilar  in  appearance. 

1. — ^In  ConwZvuZus  the  species  are  perennials,  with  alternate  leaves  and 
showy  fnnnel-shaped  fiowers. 

2.— In  CusGuta  the  speoies  are  annuals,  parasitic  and  leafless,  with  the 
flowers  small,  almost  globnlar  in  form,  and  arranged  in  dnsters. 
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t  ConVOlvilIllS  Limi. 
Two  of  the  three  BritiBh  species  are  fonad  aboat  Marlboronghi  they  are 
readilj  distinqnishod  by  their  bracts. 

Bracts  small,  distant  from  the  flower      ...        •••        1«  arvensis. 
Bracts  large,  dose  to  the  flower ,        ...        2«  Sepinm* 

1.  G.  arvensis  Linn,  Field  Bindweed. 
Bab.  288.                                    Hook.  246.  Bentb.  819. 
Fields  and  hedges.                                                       P.  June  to  October. 

Stems  manj,  angnlar,  prostrate,  rarely  twining ;  leayes  broadly  sagittate  i 
flowers  generally  solitary,  thongh  sometimes  in  pairs;  sepals  fiye,  broad | 
oorolla  with  five  prominent  folds,  pink  and  white,  or  wholly  white. 

Very  oommon. 

1865.  May  28.  1869.  June  12.  1873.  June  21. 

1866.  Jnne  14.  1870.  Jnne  8.  1874.  Jnne  12. 

1867. 1871.  Jnne  7.  1876.  Jnne  6. 

1868.  Hay  81.  1872.  Jnne  16.  1876.  Jnne  29. 

2.  G.  sepiuxn  Linn.  Qre<st  Bindweed. 
Bab.  288.                                   Hook.  246.  Benth.  819. 
Hedges  and  thidkets.                                                   P.  July  to  October. 

Boot  extensively  .creeping :  stems  ronnd,  very  long,  rarely  branched ; 
flowers  solitary,  in  the  azilB  of  the  leaves ;  sepals  flve,  entirely  covered  by  two 
large  bracts ;  corolla  pore  white,  rarely  pink. 

Very  oommon. 

1865.  Jnne  24.  1878.  Joly  25.  1876.  Jnly  10. 

1870.  Jnne  21.  1874.  Jnly  10.  1876.  about  Jnly  11. 


2.  CuSCUta  TiiTin. 

Parasitio  plants,  the  lower  part  of  the  stem  soon  dying,  whilst  the  npper 
part  creeps  extensively,  attaching  itself  by  snokers  to  snrronnding  plants. 
In  some  instances  these  plants  die,  and  conseqnantly  those  parts  of  the 
Dodder  which  were  nourished  by  them  also  die ;  bnt  long  ere  this  has  taken 
place  the  Dodder  has  attached  itself  to  other  snrronnding  plants  and  thns 
retains  vitality  at  its  extremities.  In  the  case  of  the  Clover  Dodder,  large 
patches  of  clover  are  killed,  and  mnoh  damage  is  done  to  the  orop. 

Stems  thretd-likes  leaves  none;  caljx  and  corolla  of  the  same  colour, 
four  or  five  cleft,  the  corolla  with  a  drolo  of  scales  at  the  base  within,  and 
alternating  with  its  lobes. 
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At  present  only  two  speoies  have  been  deteoied  aboat  Marlborongh 
(wMoh  liaTe  been  united  into  one  bj  Bentbam),  and  of  whioh  Syme  Bays  tbat 
^'  0.  Trifolii  oomei  yerj  near  to  C.  Epitbymnm,  of  which  it  is  not  improbably 
a  ■ub-speoies."  I  venture,  therefore,  to  qnote  Dr.  Syme'e  diefcinctions  between 
the  two,  aa  the  speoimenB,  whioh  I  ooneider  to  belong  to  G.  Epithymnm,  hare 
never  been  decidedly  pronounced  to  be  that  speciee  by  those  to  whom  I  have 
submitted  them* 

Dr.  Byrne  say%  oomparing  C.  TrifoUi  with  0.  Epithymum,  '*  the  heads  of 
flowers  are  more  approximate,  larger,  the  individual  flowers  oonsidecably 
lavger  and  the  oalyx  not  red,  but  white,  or  merely  with  the  segments  bordered 
with  red ;  the  stem  forms  closer  coils,  and  the  plant  grows  in  large  patohe^, 
killing  all  the  clover  within  the  area.  AcoordLng  to  Prof.  Babington,  it 
diifers  ham  0,  Bpithymum  in  having  the  scales  narrow,  only  half  the  length  of 
the  tube  of  the  oorolla,  distant,  with  the  sinus  between  them  rounded,  and  the 
oconeoting  membrane  forming  cup-like  spaces  between  itself  and  the  tube  of 
the  ooroUa  i  while  in  0.  Spithymum  the  scales  are  as  long  as  the  tube  of  the 
corolla,  and  approximate  below,  with  the  sinus  between  them  narrow  and 
acute." 

Tiaieuat  Babington  also  points  out  that  C.  BpUhymum  grows  upon  small 
shrubby  plants,  whilst  0.  TriJbUi  is  principally  on  clover. 

1.  G.  epithymum  Murr.  Leaser  Dodder. 
Bab.  239.                                    Hook.  246.  Benth.  280. 
On  shrubby  plants.                                                      A.  Aug.  to  October. 

Scarce.  Has  been  found  on  a  hedge  at  the  West  end  of  White  Horse 
Down  by  Bev.  J.  Sowerhyt  and  at  Mildeuhall  by  Bev,  Q,  W.  DeLUU, 

• 

2.  G.  Trifolii  Bab.  CUtver-Dodder, 
Bab.  289.                                    Hook.  246.  Benth.  820. 
On  clover.                                                                 A.  August  to  October. 

Not  unfrequent,  but  far  more  common  in  some  years  than  in  others, 
naturally  depending  upon  the  amount  of  clover  sown. 


46.  BOBAOINAOECE. 

Plants  vsnally  covered  with  coarse,  rough,  hairs ;  leaves  alternate, 
generally  entire.  Flowers  in  scorpioidal  cymes,  %,e,  cymes  in  which  the  outer 
branch  is  not  developed,  so  that  the  stem  ends  in  a  single  flower,  below  which, 
on  one  side,  springs  a  branch,  terminating  in  a  flower,  and  below  that  another 
branoh,  similarly  terminated  in  a  flower,  and  so  on.     The  young  flower  spike 
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5.  Eohinm. 


ii  therefore  onrled  or  rolled  inwards  npon  itself  and  ae  the  flowers  expand 
this  spike  nncnrls.     The  flowers  are  regnlar,  or  slightly  irregular,  the  ooroUa 
fire-lobed,  generally  with  a  scale  inside  between  eaoh  lobe ;  ovary  deeply  fonr< 
lobedi  which  ripens  into  four  nnts,  though  fre(|U6ntly  some  are  wanting  from 
arrested  deyelopment. 

Corolla  irregular        «,.         .,*         ...        ,,,        ... 
Corolla  regular. 

Tube  of  oorolla  more  or  less  closed  by  scales. 
Corolla  tubular       ...        ...        ••#        ••« 

Corolla  rotate,  anthers  forming  a  cone  in 
theoentre...        ... 

Tube  of  oorolla  long,  slightly  bent 
Tube  of  oorolla  long,  straight. 
Nuts  with  hooked  bristles     ., 
Nuts  smooth    •••        ...        ., 

Tube  of  oorolla  open. 
Calyx  deeply  divided 
Calyx  not  deeply  divided  .•. 


••• 


••• 


••• 


4.  Symphytum. 

2.  Borago. 
8.  Lyoopsis. 

1.  Cynoglossum. 
S»  MyosotiSa 

7.  Lithospermunu 
6.  Pulmonaria. 


1.    CynOglOBBIim  Lino. 


1.  G>  offlcinale  Linn.  Eovnd^s-Umgue, 

Bab.  241.  Hook.  254.  Benth.  829. 

Waste  places.  B.  Hay  to  September. 

Boot  thick,  fleshy ;  stems  two  feet  high ;  lower  leaves  on  long  stalks^ 
upper  sessile,  long  and  narrow  i  the  whole  plant  covered  with  eofl  hairs, 
Idrming  an  exception  to  the  general  rale  among  Borac^nacess ;  flowers  dull 
purple  I  nuts  flat,  oovered  with  hooked  bristles ;  whole  plant  fetid,  smelling 
like  mice. 

Not  common;  it  only  ooours  in  II., in  various  places  in  the  Forest, 
and  on  the  hill  between  it  and  the  town. 

1865.  May  18.  1869.    May  17.  1878.    June  7. 

1866.  June  6.  1870.    May  24.  1874.    May  26. 

1867.  May  29.  1871.    May  26.  1876.    May  19. 

1868.  May  19.  1872.    May  20.  1876.    June  8. 


2.     Borago  Linn. 
1.  B.  oCElcinalls  Linn. 
Bab.  242.  Hook.  248. 


Boragem 
Benth.  828. 
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Waste  groniidi  B.  April  to  October. 

Boot  fleshy  s  gtem  abont  two  feet  high,  gtoat  and  snociilent;  root 
leaves  on  long  stalks,  lower  stem  leaves  stalked,  upper  sessQe,  broadly  oyate, 
with  waved  edges  ^  whole  plant  covered  with  stiff  hairs,  swollen  at  the  base ; 
corolla  bright  bine,  tnbe  very  short,  the  month  closed  by  the  long  blaok 
anthers,  which  form  a  oone  in  the  centre  of  the  flower. 

Evidently  an  escape,  and  therefore  hardly  entitled  to  rank  as  a  Harl* 
borongh  speoies.  It  is  not  oonsidered  an  indigenous  to  Britain,  though 
established  in  some  places, 

1866.  by  May  17.  1870.  bnd  Ap.  27.  1872.  (March  4.) 

1868.  May  20.  1871.  by  Jnne  24.  1878.  by  Ap.  27. 

1889.  about  Ap.  20. 

The  above  observations  are  mainly  taken  from  onltivated  speoimena. 


3.  Lycopsis  Linn. 

1«  X«.  anrensis  Linn.  jBuf  loss. 

Bab.  242.  Hook.  249«  Benth.  827 

(Anehuio,) 
Cultivated  fields*  A«  May  to  November. 

Stem  from  one  to  two  feet  high,  procumbent  at  the  base ;  leaves  narrow- 
lanceolate*  waved  and  toothed  at  the  edges,  radical  leaves  stalked,  oanline 
sessile,  uppermost  partially  embracing  the  stem ;  whole  plant  covered  witb 
stiff  haiia ;  flowers  smalli  pale  blue,  with  a  long,  bent  tube  and  spreading 
limb,  almost  sessille« 

Occurs  only  on  the  Qreensaad  about  Fewsey»New  Mill,  Wiloot,  and 
oooasionally  at  Saveraake. 

1869.  May  1.  1872.  by  May  9.  1876^.  June  11* 

1870.  June  6.  1878.  June  18.  1876.  in  fl.  July  6. 

1871.  by  May  9.  1874.  (July  4.) 


4*  Symphytum  Linn. 

1.  S.  ofCLclnale  Linn.  Con^rey, 

Bab.  242.  Hook  249.  Benth.  827. 

Damp  places.  P*  April  to  October. 

A  coarflo,  rough,  perennial,  with  snconlent  stems,  often  three  feet  highi 
with  large  ovate-lanceolate  radical  leaves  on  long  stalks,  and  lanceolate  sessile 
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ktem  leaves,  sbrongly  deooorrent  (%,e.,  wifcb  the  blade  ooafcianed  dotvn  the  stem 
of  the  plant,  ao  as  to  make  it  "winged")  ooroUa  pale  joWow  or  parple, 
tabalar,  the  upper  half  of  greater  width  than  the  lower.  The  variety  patens 
has  the  oorolla  "  bright  dark  parple ;  the  leaves  rather  narrower,  less 
deoorrent,  and  darker  green;  steins  toagher  a*id  leas  saooulent,  and  the 
branches  leas  spreading  than  in  the  ordinary  form. 
Oommon* 

1865.  Ap.  80.  1809.  Ap.  16.  1878.  Ap.  20. 

1866.  Ap.  28.  1870.  Ap.  21.  1874  Ap.  24. 

1867.  Ap.  29.  1871.  Ap.  28.  1875.  fall  May  8. 

1868.  Ap.  22.  1872.  Ap.  24.  1876.  Ap.  26. 

8»  cuperrinwm,  a  less  robnst  plant,  with  only  slightly  deoorrent  leaves, 
and  the  flowers  red  before  expanding,  afterwards  changing  to  bla^  has  been 
natucalised  in  a  hedge  near  Granham  Farm. 

1865.  by  Jane  12.        1869 -^ 1878Jonel2. 

1866. 1870.  Jane  5.         1874.  fall  May  24. 

1867.  May  80.  1871. 1876.  May  12. 

1868.  May  17.  1872.  by  Jane  16.  1876.  Jane  27. 


5*  Echiuni  Linn. 

1.  E.  vulgare  Linn.  Viper^M  BuglosB. 

Bab.  248.  Hook.  248.  Benth.  822. 

Dry  places.  B.  Jane  to  Oct.  or  Nov. 

Stems  from  one  to  two  feet  high ;  radical  leaves  more  or  less  lanceolate, 
stalked  i  stem  leaves  strap-shaped,  sessile  :  the  whol*)  plant  thickly  covered 
with  white  hairs,  among  which  are  scattered  longer  and  stiff  hairs  seated  on 
ioberoles ;  oorolla  tabalar  ;  rather  irregolar,  at  first  red«  afterwards  blae, 
with  the  stamens  projecting  beyond  the  month  of  the  tabe ;  flowers  in  cymes, 
anranged  along  a  central  stem. 
Very  nncommon. 

I.— -Bailway  bank,  X,  F,  %m  Thiwn ;  Wansdyke,  F.  E.  Thompson^  Esq, 
n.— Bedwyn  Brails,  F.  S.  Thompson,  Esq. 
IV.— Bow  Down,  TT.  Hotoard. 

1865.  by  Jnne  18.  1869. 1878.  Jane  18. 

1866. 1870.  fall  Jane  20.  1874.  Jane  21. 

1867, 1871.  by  Jons  16.  1876.  Jane  7. 

186a  June  16.  1872.  Jnno  22.  (colt.)     1876.  June  22. 
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6.  Fnlmonaria  Innn. 

1.  p.  ofXiclnalis  Lixm.  Lungvnri. 

Bab.  248.  Hook.  251.  Beiitli.822. 

Woods  and  thickets.  F.  Feb.  to  Jone. 

Radical  leaves  in  tufts  broadly  ovate,  on  long  stalks,  spotted  with  pale 

green  and  rough  to  the  tonoh ;  flowering  stems  aboat  six  inches  high,  witii  a 

few  leaves,   the    lower  very  shortly  stalked,  the  npper  sessile,  broadly 

lanceolate,  and  spotted;    oorolla  rose-oolonred,  changing  to  pale  porple  ; 

oymes  few  flowered. 

In  a  lane  near  Bloacham's  Lodge,  Savemake  Forest.    It  is  considered 
to  be  traly  wild  there. 

The  times  of  flowering  are  those  of  cultivated  plants. 
1866.  fall  Af.  15.  1869.  Feb.  18.  1873.  Maroh  27. 

1866.  Ap.  8.  1870.  Ap.  1.  1874.  Feb.  23. 

1867.  full  Ap.  28.  1871.  Maroh  11.  1876. 

1868.  March  6.  1872.  Maroh  7.  1876.  March  11. 


7.  Lithospenimin  Linn. 

Stiff,  hispid  plants,  from  one  to  two  feet  high  or  more ;  when  in  seed 
readily  known  by  the  hard,  grey  or  brownish  nuts,  which  almost  seem  as  if 
made  of  china.    The  two  Marlborough  species  may  be  thus  distinguished. 

Perennial ;  root  whitish ;  flowers  greenish  yellow ;  nuts 

smooth        •«•        •••        ...        .,«        •••        ...    1.  officinale. 

Annual ;  root  red  ;  flowen  white  ;  nuts  wrinkled    ...    2.  arvense. 

1.  Hi.  officinale  Linn.  QromxpeU, 

Bab.  244.  Hook.  250.  Benth.  824. 

Hedges  and  Copses.  P.  May  to  Jnlj. 

Stems  many,  1  to  8  feet  high,  branched,  rough  with  the  tuberous  bases  of 

the  stiff  hairs :  leaves  lanceolate,  pointed,  rough  with  bulbous  bristles  above, 

hairy  beneath.     Flowers  greenish  yellow ;    nuts  grey,  highly  polished  and 

smooth. 

Not  common. 

I. — Copse  near  Pentawick;  Martinsell,  Btv%  /•  Sowtrhy;  Huish,  Of.  H. 

Dirtnellj  Esq, 
II.— Savemake. 
lY.— Eabley ;  Black  Burney  Bottom ;  Bookley. 

1869.  May  18.  1872.    May  20.  1875.    May  27. 

1870.  May  28.  1873.    May  81.  1876.    June. 

1871.  May  17.  1874.    May  9. 
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2.  L.  arvense  Linn.  Com  QromweU, 

Bab.  244.                                  Hook.  250  Benfch.  828. 

Arable  fields.  A.  April  to  October. 

Stems  only  abont  1  foot  bigh,  generally  solitary,  brancbedi  rough  with 

bristles,  bnt  not  so  rongh  as  in  the  former  speoies  ;  leayes  narrow-lanoeolate, 

blnnt,  hoary  with  adpressed  hairs ;    flowers  white ;    nuts  pale  browsi  pitted 

and  polished. 

Not  nnoommon. 

1865.  April  29.                    1869.    April  22.  1878.    May  4. 

1866.  April  23.                     1870.    Hay  20.  1874.    May  8. 

1867.  May  9.                       1871.    April  6.  1876.    May  17. 

1868.  April  29.                    1872.    April  12.  1876.    May  27. 


8.  Myosotis  Lmn. 

Agenns  easily  known  by  its  bright  blue  flowers,  all  the  speoiea  often 
being  inolnded  nnder  the  common  name  of  Forget^m&'not      They  all  have 
narrow  stem  leaves  and  broader  radical  ones,  covered  with  rough  hairSy 
except  in  the  case  of  3f  .  paVastris^  which  is  generally  glabrous,  though  some- 
times (especially  when  growing  out  of  water)  ooyered  with  spreading  hairs. 
The  four  Marlborough  speoies  may  be  thus  distinguished. 
Hairs  on  the  calyx  straight  and  adpressed  t  perennial       1.    paluatris 
Hain  on  the  calyx  hooked  and  spreading ;  annual. 
Calyx  of  the  fruit  shorter  than  its  stalk        •••        ...        2.    arvensifl 
Calyx  of  the  fruit  not  shorter  than  its  stalk 

Flowers  always  blue  8.    collina 

Flowers  at  first  yellow,  then  blue 4.    venioolar 

1.  M.  paluatris  With.  Worget^me-nok. 

•  Bab.  244.  Hook.  262.  Benth.  826. 

Ditches  and  watery  places.  P.  May  to  November. 

When  growing  in  watery  places,  this  species  is  very  easily  recognised  by 
its  large  size,  creeping  stems,  and  large  flowers  of  a  bright  clear  blue,  with 
a  yellow  eye,  but  starved  specimens  in  dry  places  approach  3f,  arvMMW  in 
general  appearance.  The  adpressed  hairs  of  the  calyx,  which  has  also  iti 
teeth  short  and  triangular,  will  serve  to  separate  it  from  its  oongenen. 

Common. 

1865.  June  8.      1869.  May  27.      1878.  June  18. 

1866.  1870.  May  21.      1874.  May  80,  June  12. 

1867.  1871.  May  26.      1876.  June  17. 

1868.  May  19.     1878.  Mayl7.(one0pecO1876.  June  26. 


1S4 


^.  M.  arvensifl  Lebm.  Field  Bcorpioii^ass, 

Bab.  245.  Hook.  253.  Benth.  825. 

Fields  and  waste  places.  A.  April  to  November. 

Batber  yariable  in  appearance,  and  wben  very  small  bean  some  resem* 
blance  to  M,  eolUna.     Its  longer  pedicels,  more  leafy  stems,  and  very  sbort 
style  will  serve  to  distingnish  tbis  species.    Tbe  flowers,  also,  tbongb  often 
very  small,  bave  not  tbe  intense  bine  of  M,  coUina, 
Abnndaot. 

1865.  Ap.  80.  1869.  Ap.  26.  1878.  Ap.  18  (colt.  Ap.  8) 

1866.  Ap.l6.  1870.  Ap.  26.  1874.  Ap.24. 

1867.  Hay  6.  1871.  Ap.  26  1875.  Hay  6. 
186a  Ap.4^byHayl.    1872.  Ap.  |3.  1876.  Hay  9. 

3.  M.  CoUlna  Hoffm.  Bcurly  Hcorpiofi-Gfitus. 

Bab.  245.  Hook.  258.  Benth.  826. 

Dry  Banks.  A.  April  to  June. 

Stems  varying  from  half  an  incb  upwards,  rarely  as  mnob  as  six  incbea 
bigb,  witb  a  few  leaves  on  its  lower  parts.  Tbe  lowest  flower  on  tbe  main 
stem  is  nsoally  distant  from  the  rest,  and  in  the  axil  of  a  leaf -like  bract ; 
pedicles  very  sbort ;  corolla  very  small,  deep  bine,  concave ;  tbe  style  abont 
half  as  long  as  tbe  oalyz,  which  remains  open  after  flowering. 

I. — Field  near  Barton  Fann ;  Martinsell }  Pews^,  Bm),  T,  F.  Bavmishaw, 

n. — Savemake. 

III.— Hildenhall  Borders ;  Ohilton. 

ly.— Field  near  Sim  Lane,  /.  J.  PvXleine, 

1865.  b7Ap.80.  1869.    Ap.20.  1878.    Hay  1. 

1866.  by  Ap.  28.  1870.    Ap.  19.  1874.    Ap.  6. 

1867.  Ap.14.  1871.    byAp.25.         1875.    fnllHaylO. 

1868.  Hayl.  1872.    Ap.7.  1876.    Ap.28. 

4.  M.  versicolor  Beioh.  Ohangeahh  Seorpion'Qraas. 

Bab.  245.  Hook,  254.  Benth.  826. 

Headows  and  Banks.  A.  Hay,  June. 

Not  nnlike  If.  eolUna,  but  is  altogether  a  larger  plant  (varying  from 
thrae  inches  to  nearly  afoot  high),  and  not  so  much  branched ;  the  lowest 
flowers  not  separate  from  the  others,  and  the  corolla  is  at  flrst  pale  yellow, 
generally  changing  to  bine ;  the  style  is  abont  as  long  as  tbe  calyx,  which 
covers  over  the  fruit  after  flowering. 

Distributed,  but  not  common. 

I. — ^Harfeinsell,    Bio,  J.  Bowerhyi    Pewieyy    Sao.    7.  i^  BckvmUhiMi 

Wcotton  Bivers. 

II. — Between  Savemake  and  Grafton,  B»v,  X  Bovmby, 
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IIL^Sisitokoomb. 
IV.— Ghiltoiu 

1866.    lCa726.  1869.  May  1.  1873.  May  6. 

1866.  fl.>8eedMa7  22.  1870.  by  May  18.  1874    MaylO(oalt). 

1867.  by  May  19.  1871.  May  6.  1875.    May  18. 

1868.  full  May  6.  1872.  April  SO.  1876.    May  20. 


47.  SOLANACE^. 

Poorly  aB  tbis  order  ia  represented  in  Sngland,  we  bave  bub  two  speoiea 
near  Marlborongb,  and  of  tboee  two  one  is  very  scaroe,  and  were  it  not  for  its 
locality  in  tbe  Forest,  where  it  appears  to  have  grown  for  some  yearSi  it 
would  hardly  be  entitled  to  a  place  among  Marlborough  plants. 

The  two  genera  (each  containing  one  speoies)  are  yery  distinct, 
their  moat  important  difterence  consisting  in  the  froiti  that  of  SoUmum 
being  a  becxyi  and  of  Hyoaeyamus  a  dry  oapeole^  but  their  other  nomeroiifl 
difierenoeB  will  be  alloded  to  under  the  description  of  each  species. 


1.  Solamun  Lixm. 

1.  S.  Dulcamara  Linn.  Bittef^Sw^et, 

Bab.  247.  Hook.  266.  Benih.  888. 

Damp  hedges  and  thickets.  P.  Jnne  to  September. 

Perennial ;  rootstook  creeping ;  stems  shrabby  at  the  baaoi  with  climbing 

or  lizag  branches,  from  foar  to  six  feet  long,  but  dying  back  during  the 

winter,  glabrons  or  downy ;  leaves  cordate,  often  with  two  smaller  lobes  at 

the  base,  glabrous,  sometimes  downy  on  both  sides ;   flowers  in  loose  olustera 

opposite  the  leaves,  corolla  deeply  five-deft,  purple  with  two  green  spots  at 

the  base  inside  each  segment ;  anthers  yellow,  forming  a  cone  in  the  centre  of 

the  flower;  berries  red. 

Qeoflrally  distributed,  but  not  very  common. 

The  name  "Bitter«sweet"  is  said  to  be  derived  from  the  taste  of  tha 
berries,  which  is  at  first  bitter  and  then  sweet ;  but  it  is  very  nnadvisabla  to 
trf  the  experiment. 

1866.    May  28.  1869.    Jnne  6.  1878.    Jnne  7. 

1866.  June  11,  1870.    May  30.  1874.    June  12, 17. 

1867.  Just  in  fl.| Jnne  18.        1871.    Jnne  18.  1876.    June  10. 

1868.  May  81.  1872.    June  16.  1876.    Jnne  11. 
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2.  Eyoscyamiui  Linn. 

1.  H»  nlger  Limu  Benhane. 

Bab.  24ir.  Hook.  255.  Booth.  331. 

Waato  plaoes.  B.  Kay  to  September. 

Biennial ;  root  flesby ;  stem  stoat,  erect,  branched,  abont  2  feet  high  j 
ooYored  with  long  soft  glandular  hain ;  radical  leaves  stalked,  stem 
leaTes  sessile,  ovate,  with  a  few  large  lobes  or  teeth,  oovered,  like  the  stem, 
with  long  viscid  hairs,  and  very  fetid ;  flowers  very  shortly  stalked  and 
arranged  in  two  rows  along  one  side  of  the  stem,  which  is  rolled  back  at  tbe  top 
before  flowering;  calyx  Increasing  after  flowering,  lower  part  globular, 
npper  part  with  flve  stiff,  almost  prickly,  lobes  ;  corolla  ^with  flve  broad 
lobes,  dingy  yellow,  veined  with  purple  (rarely  without  the  dark  veins)  ] 
anthers  purple. 

Very  scarce. 

n,— -Boadside,  Savemake  Forest. 

lY.— Foulton  Farm  Yard ;  Bamsbury,  Miss  Mtytiek, 

1865.  by  June  4.  1872.    May  80  (cult.)  1875.    

1866.  Jnnee.  1878.    by  May  81.  1876.      ■■■■■■■ 
1869.    by  June  17.               1874.    June  12. 


48.  OBOBANCHACB^. 

Parasites,  yellow  or  various  shades  of  brown  or  purple;  stem  simple 
(very  rarely  branched) :  leaves  reduced  to  scales,  scattered  along  the  stem : 
flowers  in  spikes,  each  flower  in  the  axil  of  a  bract  similar  to  the  scales,  and 
sometimes  with  two  smaller  bracts  on  each  side  of  the  caljx.  Ovary  of  one 
cell,  by  which  it  is  distinguished  from  the  next  order,  Bcrophulariacett. 
The  two  genera  are  most  easily  separated  by  their  calyx. 

Calyx  deeply  4-cleft  1.    Orobanohe. 

Calyx  with  4  broad  short  teeth     2.    Lathrraa. 

A  further  distinction  is  also  pointed  out  by  Dr.  Hooker,  vis.,  that  after 
flowering  the  upper  part  of  the  corolla  in  Orohanche  falls  off,  leaving  the 
base  still  surrounding  the  ovary,  whilst  the  corolla  falls  off  in  one  piece  in 
Lathr(Ba* 

These  plants  being  Parasitic,  it  is  very  necessary  to  And  out  the  plant 
to  which  each  spedmen  is  attached,  and  this  is  oocasionally  a  difficult 
matter,  especially  if  the  ground  is  at  all  hard  and  stony.  In  Lathrada  the 
portion  under  the  ground  becomes  thick  and  fleshy  from  a  number  of  scales 
which  entirely  cover  it  (whence  the  name  Bquamaria) ;  this  ramifies  ex- 
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oeedmgly,  and  though  I  have  speoimeiia  oyer  seven  inches  in  length,  1  have 
never  yet  been  able  to  traoe  it  np  to  the  plant  to  whioh  it  is  abtnallj 
attached,  mainly  owing  to  the  ezoessiye  brittlenesa  of  the  stem  and  the 
matted  roots  of  the  foster-plant.  In  Orohanehe,  however,  the  lower  portion 
of  the  stem  is  swollen,  and  from  this  proceed  a  namber  of  short,  slender, 
rather  snccnlent  rootlets,  and  one,  equally  slender,  bat  much  longer,  by 
which  it  is  attached  to  its  proper  plant.  This  slender  root  increases  slightly 
in  thickness,  and  at  the  actnal  point  of  attachment  is  rather  more  swollen, 
bat  however  long  it  may  be  (and  I  have  traced  one  for  about  six  feet,  through 
hard  ohalk),  it  seems  to  preserve  its  slender  character,  so  that  it  becomes  a 
matter  of  considerable  difficulty  at  times  to  dig  it  up  without  breaking. 
The  stoutest  specimen  I  have  met  with  was  about  the  thickness  of  thin 
whip-cord.  The  same  plant  may  have  several  specimens  of  Orohanehe  attached 
to  it  by  distinct  roots,  but  it  is  curious  how  the  OrohancTie  can  find  out  a 
proper  foster  plant  when  it  has  to  go  as  far  as  six  feet  to  reach  one. 


L  Qrobanche  Lixm. 

Onif  two  species  hare  as  yet  been  detected  about  Marlbarongh,  one 
the  common  0.  minor,  very  generally  distributed,  and  the  other  the  rare  0* 
iHaHor,  The  two  plants  difter  greatly  in  size,  the  former  ranging  about 
liz  inches  high,  the  latter  often  as  much  as  8  feet. 

1.  O.  elatior  Sutt.  TaU  Broom-Bape, 

Bab.  249.  Hook.  275.  Benth.  885. 

Farasitioal  upon  Centaurea  Bcdhiosck,  P.  (?)  June,  July. 

Stem  from  two  to  three  feet  high  ;  whole  plant  brownish  yellow ;  corolla 
tubular,  curved  at  the  top  and  slightly  compressed  in  its  upper  parts; 
stigmas  yellow. 

I  believe  I  once  found  this  on  Cardutu  arv^nsis,  but  the  ground  was 
very  hard,  and  the  root  broke  $  the  nearest  specimen  of  OerUawM  Bcabiosa 
was  not  less  than  from  18  to  20  feet  distant. 
Yery  scarce ;  has  occurred  only  in  iv. 

lY.-— Bow  Down,  A.  Bushs  Ogboume,  Bev.  Q.  W,  2k  Liihi   Babley 
Copse ;  Poulton,  W.  G.  Bughes. 
1865.    full  June  28.  1871.    bud  June  26. 

1806.    bud  June  20.  1878.    by  July  !• 

1870.    June  28.  1876.    Jn^  5. 
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2«  0«  minor  Suit.  Small  Brown  Sape, 

Bab.  250.  Hook.  276.  BenUi.  385. 

Chiefly  on  Tri/oUwn  pnUenae.  A«  Jnne,  July. 

Stem  aboat  six  inohes  high,  yellow  or  variona  shades  of  doll  purple  ; 
flowers  generally  in  lax  spikej,  sometimes  only  about  six  in  a  spike,  but 
occasionally  larger  specimens,  when  dry,  are  rather  like  small  specimens  of 
0»elatior,  The  distinctions  which  could  be  pointed  out  on  paper  are  Very 
minute,  but  the  haXnt  of  the  two  plants  is  different  and  a  practical 
acquaintance  with  the  plants  in  a  fresh  state,  will  alone  enable  a  person 
to  name  them  when  dry. 

By  no  means  uncommon  in  clover  fields,  where  it  may  be  found  growing 
not  only  on  the  clorer,  but  also  on  Carduus  arv^nais,  Planta{f)  majors  and 
other  plants,  also  on  roadsides  on  yarious  leguminous  plants. 

A  yellow  variety  was  not  uncommon  one  jear  in  a  field  at  Preshute. 

1866.  By  June  19.  1869.  June  6.  1873.  June  5. 

1866.  June  16,  1870.  June  10.  1874.  June  6. 

1867.  by  June  14.  1871.  1876.  fuU  June  7. 

1868.  foUJanaS.  1872.  full  June  20.  1876.  June  20. 


2,  Latlirsaa  Linn. 

1.  L.  squamaria  Linn.  TooihwoH. 

Bab.  261.  Hook.  277.  Benth.  336. 

Farasitioal  on  haiels,  &o.  P.  March  to  May. 

Whole  plant  pale  pink;  stem  about  six  inohes  high;  scales  broad, 
sparingly  scattered  en  the  stem  ;  flowers  in  a  one-sided  spike,  bent  downward 
at  first,  but  afterwards  erect.  Corolla  dull  purple,  with  the  style,  and  some- 
times the  stamens,  projecting  beyond  it. 

Not  common. 

I.— Granham  Copse,  and  Copses  on  White  Horse  Down ;  Pewsey,  Rev. 

T.  F.  Bfwetuihaw. 
II-^Tottenham,  /•  J.  Pull&ine. 
rV.r— Bamsbuxy. 

1866.  April  24.  1869.  April  U.  1878.  Mardh  30. 

1866.  March  30.  1870.  April  26.  1874.  April  3. 

1867.  April  10.  1871.  byApzU2«  1876.  April  8. 
1868:  by  April  81  1872i  March  10:  1876.  April  7. 
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49.  SCROPHULA.BIAOB^. 

Plants  of  very  varying  habiti  bnt  always  known  by  iheit  g&ofidpefcalons 
corrolla,  irregular  flowers,  and  saperior  ovary  divided  into  two  oells  with 
several  seeds  in  each.  In  this  order  may  be  traced  a  very  interesting  connec- 
tion between  the  stamens  and  regularity  of  the  Corolla,  especially  when 
foreign  plants  are  taken  into  consideration.  The  namber  of  petals  is  properly 
five,  and  consequently  we  might  expect  five  stamens.  When  five  stamens  of 
equal  length  ooonr,  we  get  a  regular  fiower  as  in  the  Petunia,  in  Yerbascnm, 
howerer,  where  they  are  not  all  similar,  there  is  a  slight  irregolarity,  and 
this  genns  approaches  mare  nearly  to  the  flowers  in  regnlarity 
than  those  of  any  other  British  one  of  this  Order.  In  one  case 
of  monstrosity,  viz.:  Linaria  wJ>ga/ir%$,  which  normally  has  only 
four  stamens,  the  flower  has  only  one  spur,  but  when  it  has 
five  stamens  (as  is  sometimes,  though  rarely,  the  case),  it  has  five  spnrs 
and  the  fiower  is  perfectly  refiTtdar.  In  the  garden  PmUstemons  we  meet  with 
five  stamens,  but  one  of  them  imperfectly  developed,  consequently  we  have  an 
approach  to  a  regular  fiower,  but  not  perfectly  so.  Where  we  meet  with  only 
four  stamens  as  in  Scrophularia,  Antirrhinum,  Ac.,  the  fiower  is  very 
irregular,  but  still  even  in  these  oases,  when  a  fifth  stamen  is  more  or  less 
develloped  (called  a  Staminode)^  the  regnlarity  of  the  fiower  is  more  or  less 
psEoeptible. 

Stamens  6*  ..•        ...        •••        •••        ...        •••        1*    Yerbasoum 

Btamens  4. 

OoroUa  with  a  distinct  spur 8.    Linaria. 

Corolla  without  a  distinot  spur. 
Calyx  with  five  lobes  or  teeth. 

Leaves  piimatifld 6.    Pedioularis, 

Leaves  not  pitmatifld. 

Leaves  narrow,  entire  •••       2.    Antirrhinum. 

Leaves  broad,  serrate  or  dentate    4.    Scrophularia. 
Calyx  with  four  lobei  or  teeth. 
Slowers  yellow. 

Calyx  infiated,  seeds  many  •••        7.    Bhinanthus. 
Calyx  tubular,  seeds  one  or  two 

in  each  cell        5.    Helampymm. 

Flowers  pink,  leaves  three  or  four 

times  as  long  as  broad         ...        9.    Odontites. 
Flowers  white  or  lilaoi  leaves  about 

as  long  as  broad        8.    Buphiasia. 

Btamens  8.  i..       •.•       •••       ..t        ...        .*•      10.    Veronioaa 


iSo 
1.  Verbasciun  Linn. 

Tall,  coarse  plants,  more  or  less  oovered  with  woolly  hairs,  one  espeoially 
being  commonly  called  "  Flannel  plant "  from  the  abaodance  of  them  with 
which  it  is  clothed.  Corolla  yellow,  tabe  rery  short,  limb  spreading,  with 
ii7e  nearly  eqaal  lobes.    S'amens  fire. 

Till  within  tie  last  month  we  had  only  detected  two  species  aboat  Marl- 
borough, and  one  apparently  a  hybrid  between  those  twa  A  third  speoieB 
has  now  been  added  to  onr  list. 

Leayes  strongly  decorrent,  flowers  in  a  simple^ 

dense,  spike 1*    ThapmiB. 

Leaves  not  deoorrent,  or  yery  slightly  bo. 

Flowers  in  a  raceme,  one  to  each  braot     ..•     8.    Blattaria. 
Flowers  seyeral  to  each  bract         2.    nignun. 

1.  V.   Thapsus  Linn.  Eigh-tofier,  Qreat  MuXlmn* 
Bab.  258.                                     Hook.  260.  Benth.  88& 
Wsste  ground.                                                                B.  Jane  to  October. 

Stem  stoat,  erect,  from  one  to  two  feet  high,  rarely  branched,  clothed  with 
dense  wooUj  hairs.  Leaves  oblong,  pointed,  crenate,  narrowed  at  the  baae^ 
and  form'ng  two  wings  for  some  distance  down  Ibe  stem,  also  densely  woolly. 
Stamens  fire,  three  with  white  hairs  and  1-celled  anthers,  the  two  others 
longer  and  glabrous. 

Generally  distribnted,  but  by  no  means  common. 

1866.  June  11.  1869.  bud  June  20.  1873.  June  18. 

1866.  June  25.  1870.  June  19.  1874.  June  30. 

1867. 1871. 1876.  Jnne  29. 

186a  June  14.  1872.  June  21.  1876.  June  29. 

2.  V.  nigrum  Linn.  Dark  MtdUin, 
Bab.  264.                                  Hook.  261.  Benth.  389. 
Boadsides.                                                                         P.  July,  August. 

Stems  seyeral,  from  two  to  three  feet  high,  sparingly  branched,  and 
coyered  with  short  down,  easily  rubbed  ofE,  but  far  less  dense  than  in  the 
former  species ;  leaves  oyal,  doubly  crenate  on  the  edges,  sparingly  haixy  or 
oven  glabrous  above,  woolly  underneath,  the  lower  leaves  on  long  stalks,  with 
a  cordate  base,  upper  leaves  sessile ;  flowers  rather  small,  several  together  in 
the  axils  of  the  braots,  filaments  with  purple  hairs. 

Yery  uncommon. 

I. — Clatford  Bottom ;  Overton. 

1868.  June  19.  1874. 

1869.  July  3.  •  1875.  July  11. 
1873.  by  July  27.  1876.  bud  July  11. 
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3«  V.  Blattaria  LinxL  Moth  Mullein. 

Bab.  254,  Hook.  261.  Bentli.838. 

Ghrayolly  banks.  B.  An^nsti  September. 

Plant  glabrons  ;  stem  sparingly  branched ;   leaves  oblongi  crenate,  upper 

sessile,  lower  tapering  into  short  stalks.    Flowers  as  large  as  those  of   F. 

Thapsus,  solitary  in  the  axils  of  the  bracts,  on  rather  lon^  stalks,  yellow, 

tinged  with  red  on  the  outside  of  the  bud ;  filaments  ooyered  with  purple 

hairs. 

Mildenhall. 


2.  Antirrhinnm  Linn. 

1.  A.  Orontium.  L$B8er  Snapdragon, 

Bab.  266.  Hook.  263.  Benth.  840. 

Gravelly  fields.  A.  July,  August. 

Stems  about  a  foot  high,  erect,  slightly  branched ;   leaves  opposite,  long 

and  narrow ;  flowers  rose  coloured,  in  loose  spikes  at  the  ends  of  the  stems  ; 

sepals  longer  than  the  corolla. 

Found  by  Miss  Mcyrick,  at  Bamsbury,  July  2,  1880>     The  specimens  are 
now  in  the  College  Museum.    Not  recorded  since. 


3.  Linaria  Mill. 

Closely  allied  to  Antirrhinum,  differing  in  the  spur  to  the  corolla.     The 
individuals  differ  very  considerably  in  habit* 
Stems  trailing 

PJant  glabrous 1.  Cymbalan'a* 

Plant  hairy 

Leaves  oval 8.  spuria. 

LeaTOS  with  a  projeotion  on  each 

side  at  the  base    2.  Elatine. 

Stems  erect. 

Perennial,  flowers  yellow,  1 — 3  feet  high        5.  vulgaris. 
Annual,   flowers  lilac,   3 — 6  inches    high        4.  minor. 

1.  L.  Gyxnbalaria  Mill.  Ivy 'leaved  Toad^fiax. 

Bab.  266.  Hook*  261.  Benth.  842. 

OldwaUfl*  P.  April  to  October. 


192 


Stems  very  slender,  trailing,  rooting ;  leayes  broad,  five-lobed,  glabrous ; 
flowers  on  long  stalks  in  the  axils  of  the  leayes,  solitary,  pale  pnrple. 

Not  common.  On  a  few  old  walls  at  the  East  end  of  the  town,  Bamsbnrj, 
Bedwyn,  Manningford  Brace,  Ao. 

1866:  by  May  11.  1869.  Ap.  17.  1878.  May  81. 

1866.  Ap.  26.  1870.  Ap.  26.  1874.  Ap.  22. 

1867.  May  8.  1871.  1876.  May  15. 

1868.  Ap.  8.  1872.  Moh.  26.  1876.  May  6. 

2.  X^  Elatine.  FluMin. 
Bab.  265.                                  Hook.  262.  Benth.  848. 

Corn-fields.  A.  Jnly  to  October. 

Stems  prostrate,  branching  from  the  roots ;  leaves  ovate,  pointed  at  the 
base,  slightly  hairy ;  flowers  on  longr,  glabrons  stalks,  in  the  axils  of  the 
leaves ;  sepals  narrow ;  corolla  with  a  long  spnri  yellow  with  a  pnrple  lip. 

Scarce. 

I. — Near  Clatford,  Rev.  J.  Bovoerhy, 

II. — Bedwyn. 

IV. — Aldbonme  Downs,  Rev,  J,  Sowerhy, 

3.  L.  spuria  Mill.  Round^leaved  Toad-Jkus. 
Bab.  265.                                      Hook.  262.  Benth.  8i2. 
Corn-fields.                                                                    A.  Jnly  to  November. 

Stems  prostrate,  branching  from  the  base ;  leaves  oval,  with  here  and 
there  a  small  tooth ;  the  whole  plant  hairy,  some  of  the  hairs  tipped  ivith 
viscons  glands;  fiowers  on  hairy  stalks  abont  half  the  length  of  the  leaves; 
sepals  broad ;  corolla  with  a  long  spnr  carved  npwards,  yellow  with  a  pnrple 
lip.  The  whole  plant  bears  some  resemblance  to  the  former  species,  bat  is 
larger  in  every  respect, 

Scarce. 

I. — Haish,  Rev,  J.  Sowerhy, 

II. — Bedwyn,  F,  £.  Thompson,  Esq. 

IV. — Aldbonme,  Rev,  J.  Sowerhy, 

4.  L.  minor  Desf.  Least  Toad-fiax. 
Bab.  265.                                     Hook.  263.  Benth.  342. 

.  Gravelly  places.  A.  May  or  Jane  to  October. 

Stems  from  3—6  inches  high,  branched  throaghoat;  leaves  linear, 
lanceolate,  plent  covered  with  gland -tipped  hairs;  flowers  stalked,  in  the 
axils  of  the  leaves ;  corolla  small,  pale  pnrp'o  with  a  yellow  lip,  sb'ghtly 
exceeding  the  calyx. 
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Distiribntod,  principally  in  I. 

I.— 0?erton,  Rgv,  J.  Sawerby ;  Wan's  Dyke,  B.  L.  Hesketh  and  /.  £. 

11.— Railway  bank. 

1865.  Jane  5.  1869. 1873.  JnneS,  (oalt. Jonel). 

1866. 1870.  May  30.  1874.  May  29. 

1867. 1871.  abont  Jnne  6. 1876.  May  28. 

1868.  by  Jnne  11.  1872.  Jnne8((mlt.)  1876.  Jane  23. 

5.  L.  vulgaris  Mill.  TeUow  Toad-flcu. 

Bab.  256.  Hook.  262.  Benth.  841. 

Hedges.  P.  Jane  to  Noyember. 

Bootstook  eitensively  oreeping ;    stems  from  1 — 3  feet  high,  branohed, 
glabroos ;    leaves  long  and  narrow,  glaaooas,  soattored  in  irregalar  whorls  of 
three,  especially  on  the  lower  parb  of  the  stem ;   flowers  in  racemes  at  the 
ends  of  the  stem  and  branches,  yellow  with  bright  orange  coloared  lip. 
Generally  distribnted,  bat  not  common. 

1865.  Jane  6.  1869.  ■  1878.  Jane  23. 

1866.  Jnne  11.                     1870.  Jane  11.  1874.  Jane  28. 
1867. 1871. 1876.  Jona  14. 

1868.  Jane  10.  1872.  Jnne  21.  1876.  Jnne  28,  July  6. 


4.  Scrophularia  Lmn. 

The  two  Marlboroagh  species  are  tall  glabroas  plants,  with  sqnare  stemS} 
opposite  loaves,  and  a  large  terminal  panicles  of  small  dalUparple  flowers. 
Corolla  noarly  globalar,  with  five  short,  broad  lobes,  the  two  apper  nnited 
and  forming  an  erect  apper  lip ;  stamens  f oar,  a  fifth  one  being  represented 
by  a  scale  nnder  the  npper  I'p. 

Stems  not  winged,  leaves  acnto 1    nodosa. 

Stems  winged,  leaves  blant       2    aqnatica. 

1.  S.  nodosa  Linn.  KnotUd  Figwori. 

Bab.  257.  Hook.  264.  Benth.  340. 

Moist  hedges  and  thickets.  P.  May  to  October. 

Bootstook  short  with  a  namber  of  roand  fleshy  tnbers ;  stems  from  one 

to  three  feet  high,  qnadrangnlar,  bat  not  winged,  thongh  with  a  raised  line  at 

the  angles;   leaves  triangalar-ovate,  pointed,   doably  aad  acately   serrate; 

flowers  in    a  lax  pyramidal  panicle;    sepals  with  a  narrow  membranooa 

margin. 
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Common. 

1865.  June  2. 

1866.  jiiBt  in  fl.  May  29. 

1867.  Jnne  1. 
1878.  May  27. 


1869.  Jano  2. 
1873.  May  29. 
1971.  abonb  May  27. 
1872.  May  24. 


1S73.  June  5. 
187i.May26. 
1875  June  5. 
1876.  Jane  1. 


S.  aquatlca  Linn*  Water  Betony, 

Bab.  257.  Hook.  264.  Benth.  344. 

Wet  Places,  P.  Jane  to  October. 

Similar  in  many  respeots  to  the  last ;  but  the  rootstook  is  not  tuberous ; 
the  stems  are  distinctly  winged ;  the  leaves  are  more  distinctly  ovate  or 
oblong,  blant  at  the  apex,  the  edges  crenate,  and  sometimes  with  a  few  small 
lobes  proooeding  from  the  wing  of  the  petiole,  so  as  to  make  it  pinnatifid ; 
the  panicle  of  flowers  is  denser  and  less  pyramidal  in  form,  and  the  sepals  are 
snrronnded  with  a  broad  mombranoas  margin. 
Common. 

1865.  Jnne  8.  1869.  bnd  Jnne  16.  1873.  June  18. 

1866.  1870.  Jnne  10.  1874.  Jnne  12. 

1867.  1871.  aboat  Jnne  20.         1875.  Jnne  19. 

1868.  Jnne  8.  1872.  Jane  21.  1876.  Jane  24. 


5.  Melampymxn  Linn. 

1.  M.  pratense  Linn.  Oow'V)he(it, 

Bab.  258.  Hook.  274.  Benth.  356. 

Woods  and  thickets.  A.  May  to  September. 

Parasitic ;  stems  abontafoot  high,  wiry,  glabrons,  with  opposite  spreading 

branches ;  leaves  lanceolate  with  a  cordate  base  and  acute  point,  entire,  very 

shortly  stalked,  glabrons.    Flowers  in  pairs,  pale  yellow ;  lower  bracts  exactly 

like  the  leaves,  upper  with  a  few  teeth  at  the  base.     Turns  black  in  drying. 

Occurs  in  all  the  Copses. 

1865.  May  23.  1869.  May  27.  1873.  May  31. 

1866.  May  26.  1870.  May  27.  1874.  May  18. 

1867.  Ap.  1.  1871.  May  26.  1875.  May  27. 

1868.  May  9.  1872.  June  1.  1876.  May  30. 


6.  Fedicolaris  Linn. 

Herbs,  taming  black  in  drying,  parasitic.    Leaves  alternate,  deeply 
pinnatifid,  the  lobes  deeply  toothed ;  flowers  pink,  in  loose  raoemes,  with  a 


U5 


bract  nnder  dacli  more  or  less  resembling  the  leaves ;  corolla  2- lipped,  mncb 
longer  than  tho  tnbnlar  oaljx,  which  becomes  inflated  after  flowering.  Whole 
plant  glabrous  and  slightly  snccalent. 

The  tvro  Marlboroagh  species  are  verj  similar  to  one  another,  the  differ- 
ences,  except  those  of  size  and  habit,  being  very  minnte. 

Stem  from  1  to  2  feet  high,  erecty  branched,  calyx  with 

2  short  irregularly  cnt  lobes    ... 1.  palnstriB. 

Stems  from  8  to  10  inches  long,  prostrate,  springing  from 
the  root;  calyx  with  4  or  5  short  lobes  or 
teecn        %•»        ...        •«.        ••■        ...        ..•    z*  syivavica* 
Bentham  also  points  oat  that  the  upper  lobe  of  the  corolla  in  P.  palustHs 
has  a  tooth  on  each  side  at  or  below  the  middle,  which  is  wanting  in  P.  syU 
vatica,  bat  this  is  denied  by  Babington ;  at  best  it  is  yery  indistinct. 

1.  P.  palustrls  Linn.  Red  Rattle, 

Bab.  259.  Hook.  273.                                   Benth.  854. 

Marshy  places.  A.  Jane  to  September* 
Ocoars  only  at  Axford  and  Bamsbary. 

1867.  by  Jane  20.  1872.  May  24.                     1875.  — — 

1868.  not  in  bad  Jane  8.  1878.  fall  Jaly  12.               1876.  fall  July  29. 

1869.  Jane  10. 

2.  P.  sylvatica  Linn.  Lousewort. 

Bab.  269.  Hook.  278.  Benth.  864. 

Damp  heathy  pastores.  P.  April  or  Mfty  to  September, 

Widely  distributed,  but  not  common. 

1865*    May  6.  1869.    April  30.  1873.    May  31. 

1866.    April  30.  1870.    May  13.  1874.    May  1. 

1807.    fall  May.  6.  1871.    May  17.  1876.    May  16. 

1868.    April  29.  1872.    April  18.  1876.    May  8,  June  27. 


*  7.  Rhinanthus  Linn. 

1.  R.  Crista- galli  Linn.  Yellow  BaUU, 

Bab.  259.  Hook.  272.  Benth.  868. 

Meadows  and  pastures.  A.  May,  June. 

Parasitic  herbs  from  6  to  18  inches  high,  taming  black  in  drying ;  stems 

quadrangular,  simple,  except    in  yery    large  specimens  i    leaves  oppositei 

distinct,  long,  and  narrow,  deeply  serrate ;  flowers  in  spikes,  crowded  towards 

the  top  of  the  stem;  lower  bracts  similar  to  the  Imyaii  oalyx  inflatedj  with 
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four  broad  teeth ;  oorro1]a  twice  as  long  as  the  calyx,  jellow,  thci  upper  lijl 
with  two  bright  blue  spots. 

Common. 

1865.  May  23.  1869.  May  11. 

1866.  May  20.  1870.  May  26. 

1867.  May  26.  1871.  May  17. 

1868.  May  15.  1872.  May  8. 


1873.  May  22. 

1874.  May  14. 
1876.  by  May  17. 
1876.  May  25. 


8.  Euphrasia  Linn. 

1.  Ki  ofTlclaalis  Linn.  Eye^lright 

Bab.  260.  Hook.  272.  Benth.  353. 

Pastaros  aaJ  grassy  p'acoa.  A.  May  to  October. 

Boo*;  parasltio ;  skoois  from  1  or  2  to  10  inches,  rarely   higher,  wiry, 
branched ;  leaves  ovate  or  lanoeolate,  nearly  as  broad  as  long,  deeply  serrate  ; 
bracts  like  the  loaves ;  flowers  in  spikes,  crowded  at  first ;  corolla  pale  lilac,  with 
darker  stripes  and  a  yellow  spot  on  the  lower  lip. 
Very  common. 
1866.    1869.    May  17.  1873.    May  27. 

1866.    1870.    June  17.  1874.    July  6,  31. 

1867.    1871.    1876.    Jmie  26,  July  6. 

1868.  June  10  1872«    Kay  24.  1876.    June  27. 


Red  Bartaia. 

Booth.  852. 
{Bartsia  Odoniitea), 
A  Jane  to  October. 


9.  Odontites  Dnbj. 

1,  O.  rubra  Pers. 
Bab.  261.  Hook.  271. 

(Bartsia  Odontitea.) 
Corn-fields  and  waste  places. 

Similar  in  many  respects  to  the  last,  differing  chiefly  in  the  corolla, 
which  has  the  npper  lip  nearly  entire  and  concave,  whereas  in  Euphorasia  it 
is  2  lobed  and  spreading.  It  is,  however,  a  larger  plant  (b^ng  some- 
times  as  mnch  as  18  inches  or  2  feet  high),  the  branq^es  less  in  proportion  to 
the  stem  and  slightly  downy  }  the  leaves  very  much  longer  and  narrower ; 
and  flowers  purplish  red,  in  one-sided  spikes. 
Common. 

1865.  Jnne  16.  1869.  Jnne  13.  1873.  Jane  27. 

1866.  Jnne  25.  1870.  Jane  25.  1874.  Jane  12. 

1867.  —  1871.  about  June  20.         1875.  Jane  27. 

1868.  June  13.  1872.  June  16.  1876.  June  29. 
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10.  Veronica  Linn. 

All  the  British  species  of  this  order  are  herbs  with  opposite  leaves,  and 
blae  or  pink  flowers  arranged  in  racemes,  rarely  soUtarj;  corolla  of  four  lobes; 
stamens  two. 

Bao ernes  terminal. 


Plant  glabrons ;  style  long;  corolla  whitish 
with  blae  veins 


•••     •••     •••     •••     ••• 


Plant  hairy ;  style  short ;  corolla  blae 

Baoemes  axillary. 

Plant  glabrova. 

Leaves  narrow ;  stem  slender,  brittle, 
flowers  pinkish      ...     ...     

Leaves  oblong,  stem  stoat,  saocalent, 
flowers  pinkish       

Leaves  oval,  stem  stoat,  flowers  dark  blae 

Plant  hairy. 

Stem  with  a  line  of  hairs  on  each  side, 
leaves  sessile  or  nearly  so 

Stem  hairy  all  ronnd,  leaves  stalked. 

Flowers  sessile  or  nearly  so  .. 

Flower  stalks   twice   as  long  as  the 
bracts 

Flowers  solitary,  axillary. 

Lobes  of  the  capsale compressed... 

Lobes  of  the  capsale  roanded 

Sepals  heart-shaped  at  the  base  ... 

Sepals  ovate  or  lanceolate. 

Flowers  wholly  blae 

Lower  lip  white 


•••  •*• 


!••      ••• 


*.•     •••      •%•      •••      •>.      ... 


•••      ••• 


7.  serpyllifolia. 

8.  arvensis. 


...     *••     ... 


*••     .••     ...     ... 


1.  soatellata. 

2.  Anagallis. 

3.  Beooabonga. 


4u  Chamsodrys. 

6.  officinalis. 
5.  montana. 

11.  Baxbanmii. 

12.  hederifolia. 

• 

10.  polita 
9.  agrestis. 


1.  V.  scutellata  Linn.  Marsh  BpeedwelL 

Bab.  261.  Hook.  269.  Benth.  349. 

Boggy  places.  P.  May  to  September. 

Stems  very  brittle,  slender,  decambent  and  rooting  at  the  base,  from 
6  to  24  inches  high ;  leaves  long  and  narrow,  pointed,  sessile,  sometimes  with 
a  few  minate  teeth  on  the  edge,  glabrons ;  flowers  in  lax  racemes  on  alternate 
sides  of  the  stem  ;  corolla  pale  pink  with  darker  lines ;  capsale  two4obed, 
flat ;  pedicels  bent  downwards  in  frnit. 
Scarce. 

I. — Golden  Ball  Hill,  Overton,  Rev,  J.  Sowerhy. 
II. — Bedwyn  Common. 
IU.^Elcott  Mill,  W,  Manaell,  Ssq. ;  Axf ord|  F.  £.  Thompsim,  Esq. 
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2.  V.  AnagalUs  Linn.  Water  SpeedweU, 
Bab.  261.                                     Hook.  270.  Benth.  849. 
Watery  ditches-                                                               F.  May  to  October. 

Stems  stout,  h6llow,  snooalent,  rooting  at  the  base,  often  as  mnch  as 
three  feet  high ;  leaves  oblong-lanceolate,  nearly  entire,  partially  embracing 
the  stem  by  their  cordate  bases,  glabrous ;  flowers  nnmerons,  in  opposite 
racemes;  corolla  flesh  colonred ;  capsule  with  but  a  small  notch  at  the  top 
and  only  slightly  c(Hnpre6sed. 

Common. 

1866.  1869.  May  27.  1878.  June  10. 

1866.  1870.  May  28.  1874.  June  12. 

1867.  1871.  May  17.  1876.  June  1. 

1868.  May  19.  1872.  June  16.  1876.  Jnne  10. 

3.  V.  Beccabunga  Linn.  Brook-limB. 
Bab.  262.                                  Hook.  270.  Benth.  349. 
Watery  places.                                                                     P.  May  to  Sep. 

Stems  stent,  hollow,  sncoalent,  and  rooting  at  the  base,  from  one  to  two 
feet  high ;  leaves  stalked,  oval,  slightly  crenate-serratc,  glabrous ;  flowers  not 
very  numerous,  in  lax,  opposite,  racemes ;  corolla  dark  blue ;  capsule  tumid 

Commonly  distributed. 

1866.  May  18.  1869.  May  19.  1873.  May  31. 

1866.  June  6.  1870.  May  17.  1874.  May  31. 

1867.  May  23.  1871.  May  9.  1876.  May  22. 

1868.  May  10.  1872.  May  6.  1876.  May  20. 

4.  V.  Ghamaedrys  Linn.  Qermander  Sfpeedwell. 
Bab,  262.                                    Hook.  269.  Benth.  360. 
Hedgebanks:                                                                          P.  Ap.  to  Sep. 

Stems  wiry,   decumbent  and  rooting  at  the  base,  then  erect,  with  a 
line  of  long  white  hairs  on  each  side;  leaves  nearly  or  quite  sessile,  ovate,  ' 
deeply  serrate  ;   flowers  in  lax  racemes,  generally,  but  not  always,  opposite ; 
corolla  bright  blue ;   style  long ;   capsule  half  the  length  of  the  calyx,  deeply 
notched,  compressed,  pubescent  and  with  a  row  of  hairs  round  the  edge. 

Yery  common. 

1866.  Ap.  27.         1869.  Ap.  12.        1878.  Ap.  19. 

1866.  Ap.28.         1870.  Ap.  17.        1874.  Mch.24,Ap.  1. 

1867.  Mch.  31,  May  4   1871.  Ap.  18.       1876.  full  May  3. 

1868.  Ap.  1, 21,       1872.  Moh.  12.      1876.  Ap.  2,  May  8. 


m 

5«  V«  montana  Limu  JfoimlOMi  8feeiw$lU 

Bab.  268.  Hook.  269.  Benth.  849. 

Hoist  shady  woods  and  copses.  P.  May  to  July. 

Bears  some  resemblaDce  to  the  last,  bat  differs  in  having  rather  less  wiry 
stems,  which  are  equally  hairy  all  ronnd  ;  the  leaves  always  stalked,  the  stalk 
being  generally  abont  half  the  length  of  the  leaf ;  the  racemes  more  laz ;  the 
corolla  pale  pink  with  darker  lines ;  and  the  capsule  very  large  and  quite  flat. 

Scarce. 

I.— Copse  on  the  side  of  Martinsell ;  West  Woods. 

m.— Stitohoomb ;  Chilton  Foliatt. 

6.  V.  officinalis  Linn.  Common  8poedweU» 

Bab.  262.  Hook.  269.  Benth.  848. 

Woods  and  heaths.  P.  Jnne  to  Sep. 

Also  beam  some  resemblance  to  V.  eTukmadrya  in  its  prostrate,  rooting 
stems,  which  remain  decumbent  throughout  almost  their  whole  length,  and 
are  uniformly  hairy ;  leaves  ovate,  narrowing  into  a  rather  short  stalk,  and 
serrate  on  the  edge ;  racemes  many  flowered,  generally  opposite  s  flowers  on 
very  short  stalks ;  corolla  lilac ;  style  very  long ;  capsule  larger  than  the 
calyx,  with  a  shallow  notch  at  the  top. 
Common. 

1865.  June  12.  1869.    June  10.  1878.    June  6. 

1866.  June  19.  1870.    June  8.  1874.    June  12. 

1867.    1871.    June  12.  1875.    June  6. 

1868.    1872.    May  9,  June  11.  1876.  .  June  6. 


7.  V.  serpyllifolia  Linn.  Thyme'leaveA  SpeedAoett, 

Bab.  268.  Hook.  268.  Benth.  848. 

Fields  and  damp  places.  P.  April  to  November. 

Stems  decumbent,  much  branched,  forming  dense  patches ;  the  flowering 
branches  ascending,  from  2  to  6  inches  high,  glabrous  ;  leaves  oval,  shortly 
stalked,  slightly  crenate  on  the  edge,  gradually  passing  into  bracts ;  flowers 
nearly  sessile,  in  rather  dense  racemes ;  corolla  whitish,  with  blue  veins ;  style 
very  long ;  capsule  shorter  than  the  sepals,  glabrous. 
CommozL 

1865.  April  24.  1869.    April  29.  1873.    AprUdO. 

1866.  May  7.  1870.    April  26.  1874.    April  6. 

1867.  full  May  6.  1871.    April  25.  1875.    May  10. 

1868.  April  9.  1872.    March  8, 17.  1876.    May  4. 
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8.  V.  arvensis  Linn.  Watt  BpeedtodL 

Bab;  268.  Hook.  268.  Benth.  351. 

Dry  plaoee,  Wall-tops,  fto.  A.  May  to  Nor.  or  Deo. 

Stem  erect,  branohed,  [bat  ocoasionally  deoambent  or  rooting^,  hairy, 
from  2  to^6  inohes  long,  though  oocaaionally  as  maoh  as  a  foot  high ;  leaTee 
ovate  orenate,  shortly  stalked  below,  sessile  above,  and  gradually  passing  into 
narrow  strap-shaped  braots  ezoeeding  the  flowers;  ooroUa  very  small,  pale 
blue  with  a  white  centre ;  capsule  shorter  than  the  sepals. 
Common. 
1866.    Seed  May  25.  1869.    All  the  year.       1873.    May  4. 

1866.  May  15.  1870.    May  19.  1874.    May  12. 

1867.  April  28.  1871.    by  May  2.  1876.    faUMaylS; 

1868.  fl  and  seed  May  19-      1872*    March  3, 17:       1876.    fall  Jane  16. 

0.  V.  agrestis  Linn«  Green  FiM  SpeedweXL 

Bab.  264^  Hook.  267.  Benth.  350. 

Cultivated  gronnd  and  waste  places.  A«  All  the  year. 

Stems  prostrate,  mooh  branohed  from  the  base ;  leaves  Ishortly  stalked* 
ovate,  orenate ;  "  the  lowest  opposite,  without  flowers,  but  the  greater  number 
alternate,  eaoh  with  a  pedicel  in  its  axil,  usually  shorter  than  the  leaf ; "  sepals 
oval ;  corolla  blue,  the  lowest  lobe  always  white ;  style  short,  scarcely  project- 
ing beyond  the  notch  of  the  capsule ;  capsule  of  2  turgid  lobes,  with  a  rather 
deep  narrow  notch  between  them  and  **  a  keel  running  round  the  whole  of  the 
outside,  the  surface  with  rather  prominent  veins,  and  sparingly  clothed 
especially  along  the  keel)  with  short  gland-tipped  hairs."  Seeds  4—6  in  a 
oelL 

Commoii* 

1866.  April  26.  1869.  All  the  year.  1873.  March  25. 

1866.  fl.  and  seed,  Feb.  17.    1870.  April  22^  1874.  April  1. 

1867.  1871.  March  18.  1876. 

1868.  fl.  and  seed,  Feb.  13.     1872.  March  4.  1876, 

10.  V.  pollta  Fries.  Gray  FiM  Bpeedwea. 

Bab.  264.  Heek.  267.  Benth.  360. 

(7.  agresUsJ. 
Cultivated  ground  and  waste  places.  A.  All  the  year. 

Approaches  very  closely  to  F.  agresUa  (in  fact  the  two  are  united  by 
Bentham  and  Hooker),  and  it  is  certainly  difficult 'at  times  to  separate 
them.    I  have  theraf ore  made  very  free  use  of  Dr.  Syme's  desadpiionsi  which 
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are  verj  foil  and  dirtmot*  The  general  appearance  of  the  plant  is  like  that 
of  V,  ckffresHs,  but  V,  poUta  is  always  a  Bmaller  plant ;  the  leaves  close  to- 
gether, with  deeper  and  sharper  serratnree ;  pedicels  nsuallj  as  long  as  or 
longer  than  the  leaves ;  sepals  broadly  ovate,  aonte  and  more  conspicnonslj 
varied ;  corolla  wholly  bine ;  style  elongated,  protruding  beyond  the  notch  of 
the  capsule ;  capsule  of  2  turgid  lobes,  with  a  shallow  notch  between,  with- 
out keel  or  prominent  veins,  and  downy  with  short  simple  hairs  intermixed 
with  grand-tipped  ons.    Seed  8 — 10  in  each  cell. 

Very  common. 

This  species  with  F.  agresHa  and  F.  Buxibcmmii  may  generally  be  found 
in  flower  all  through  the  winter. 


11.  V.  Buxbaumii  Ten.  Btulbaum's  SpeedAoelh 

Bab.  264.  Hook.  267.  Benth.  851. 

Cultivated  ground.  A.  AU  the  year. 

Similar  to  the  two  last,  but  is  generally  a  very  much  larger  and  stouter 
plant.  The  pedicels  are  much  longer  than  the  leaves ;  the  sepals  lanceolate, 
acute,  in  two  pairs ;  the  corolla  bright  blue,  as  large  as  those  of  F.  Chamosdrys ; 
the  capsule  is  much  larger,  the  lobes  attenuated  into  .a  sharp  keel,  with  the 
notch  between  them  forming  a  very  obtuse  angle ;  the  surface  nearly  glabrous, 
except  at  the  top,  and  with  a  very  evident  network  of  raised  lines. 

Very  common. 

Generally  lasts  throughont  the  year. 


12.  V.  hederif olia  Linn.  IvyAeoMd  ^peedweU, 

Bab.  264.  Hook.  267.  Benth.  850. 

Onltivated  ground.  A.  Jan.  to  July  and  again  in  Oct.  and  Nov. 

Stems  prostrate,  much  branched  from  the  base ;  from  6  to  18  inches  long 
leaves  stalked,  broadly  ovate,  with  5 — 7  lobes,  the  terminal  one  largest. 
Flowers  in  the  axils  of  the  leaves ;  the  pedicels  ultimately  longer  than  the 
leaves ;  sepals  broad,  cordate  at  the  base,  glabrous,  but  oiUate  on  the  edge ; 
oorolla  very  small,  pale  blue;  capsule  of  2  turgid  lobes,  without  keel  or  pro- 
minent veins,  and  glabrous.    Seeds  2  in  each  cell. 

Very  common. 

1866.  Full  April  4.     1869.  Feb.  16.      1878.  AU  the  year. 

1866.  Feb.  20.        1870.  Feb.  8.      1874.  All  the  year. 

1867.  Feb.  14.        1871.  Feb.  18.      1875.  Feb.  25. 

1868.  Feb.  18.       1872.  Feb.  7.      1876.  by  Feb.  2. 


50.  LABIATiB. 

A  rerj  well  maricacl  ordor,  though  the  genera  are  rwy  diffionlt  to 
jliiorimiBate.  Many  of  the  plants  have  creeping  root-stooks;  steniB 
qnandrangnlar ;  leaves  opposite ;  flowers  solitary  in  the  axils  of  the  leaves, 
or  more  frequently  in  small  dense  oymes,  so  packed  that  they  appear  to  be 
in  whorls :  besides  the  two  leaves  there  are  also  in  many  cases,  small  bracts 
onder  each  flower  ;  oalyx  five-toothed,  sometimes  two -lipped ;  corolla  with 
a  distinct  tnbe  and  two-lipped,  the  npper  lip  composed  of  two  petals, 
which  are  sometinies  so  small  as  to  appear  wanting,  the  lower  lip  of  three 
petals ;  stamens  two  or  four  in  two  pairs,  one  pair  longer  than  the  other, 
often  parallel  to  one  another,  bat  sometimes  diverging,  t.«.,  pointing  in 
different  directions ;  ovary  of  two  carpels,  each  carpel  divided  into  two,  so 
that  the  ovary  appears  fonr-lobed,  with  a  single  style  rising  from  the  centre, 
and  cleft  at  the  top. 

From  the  stractnre  of  the  frnit  it  resembles  BoraginaoeaB,  with  its  fonr 
single  seeded  "nnts/'  bat  differs  from  that  order  in  its  sqaare  stems, 
opposite  leaves,  irregalar  flowers,  and  only  (two  or)  foar  stamens. 

It  is  very  diffloalt  to  form  a  table  of  genera,  withoat  making  ase    of 
characters,  either  indistinct  to  beginners,  or  barely  applicable  to  the  whole 
genos.    The  following  is  believed  to  be  correct,  thongh  it  is  very  possible 
that  it  may  reqoire  modification. 
Stamens  2. 

OoroUa  nearly  regnlar     ... 

Corolla  2-lipped 

8tMnens4. 

Stamens  diverging,  nearly  eqoal. 

Corolla  bell-shapedi  nearly  regnlar 
Corolla  somewhat  2-lipped. 

Calyx  with  S  equal  teeth        

Calyx  2-lipped 

Stamena  parallel,  2  longer  than  the  others. 
Upper  lip  of  oorolla  very  short. 

Upper  lip  with  2  teeth  •••        • 

Upper  lip  nearly  or  quite  entire 
Corolla  2-lipped. 

Calyx  obviously  2-Upped. 

Both  lips  entire        ...  ... 

Upper  lip  8-toothed. 

Filaments  bifid         

Filaments  not  bifid 

Calyx  not  obviously  2-lipped. 


2.  Lycopus. 
8.  Salvia. 


1.  Mentha. 

4.  Origanum. 
6.  Thymus. 


14.  Teuoriam. 
16.  Ajaga. 


7.  Soatellaria. 

8.  Franella. 

6.  Calamintha. 


Gftlyz  with  6  eqnftl  teetih,  or  yaj  noBxlj  00. 

Anthers  hairy       ...        •••         ...  11.  Galeopsis. 
Anthers  glabrons. 

Calyx  teeth  broadi  spreading ...  18.  Ballota. 

Caljz  teeth  narrow,  not  spreading  12.  Staohys. 
Calyx  with  2  teeth  longer. 

** Anthers  hairy       10.  Lamintn. 

Anthers  glabrons 9.  Nepeta. 


1.  Montlia  Linn. 

Herbs  with  ereeping  root^tooln  and  capable  of  aooommodating  them- 
aelTes  to  a  rariety  of  situations,  oansing  a  great  yariety  in  the  haimees  of 
some  species.  Flowers  in  olnsters,  forming  dense  rings  round  the  npper 
joints  of  the  stem,  or  terminal  heads,  the  leaves  springing  from  these 
joints  similar  to  the  other  leaves  of  the  plant,  or  smaller.  Corolla  bell-shaped, 
nearly  regular ;  stamens  foor,  nearly  equal. 

Only  six  species  have  as  yet  been  satisfactorily  detected  near  Marlborough. 

Throat  of  calyx  hairy         6.  Fulegium. 

Throat  of  calyx  glabrous. 

Whorls  of  flowers  in  temnial  heads  or  spikes, 
bracts  minute. 
Leaves  sessile  or  very  nearly  bo. 

Leaves  roundly  ovate,  wrinkled  •••        2.  rotundifolia. 
Leaves  lanceolate,  not  wrinkled  .,.        1.  viridis. 

Leaves  stalked  3.  aquatioa. 

Whorls  of  flowers  in  axillary  clusters,  shorter 
than  the  leaves,  bracts  like  the  leaves. 
Calyx  bell-shaped,  leaves  stalked        ...        6.  arvensis. 
Calyx  tubular,  leaves  sessile    4.  sativa. 

1.  M.  Tlrldls  Linn.  ^peor  Mini. 

Bab.  267.  Hook.  279.  Benth.  860. 

Waste  places.  P.  August. 

Leaves  sessile,  lanceolate,  serrate,  and  glabrous,  very  pungent,  whorls  of 
flowers  rather  distant;  bracts  awl-shaped,  projecting  beyond  the  whorls. 
This  is  the  common  mint  of  gardens,  and  is  evidently  only  an  escape  near 
Marlborough. 


(•  Lamium  Galeobdolon  has  glabrom  wthersi  but  its  bright  yellow  colour 
wiU  Mrre  to  dlBtingiuah  this  spooiis). 
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2.  M.  rotundif  oUa  Idim.  JtomuUtavid  Mimi. 
Bab.  268.                                Hook.  879.  Bentli.  860. 
Waste  plaooB.                                                               P.  Julj  to  Ootober. 

Leaves  sessile,  roundly  OTate,  orenate,  muoh  wrinkled,  from  theyeina 
being  mnoh  impressed  abore  and  prominent  beneath,  slightly  hairy  above, 
shaggy  beneath.  Whorls  of  the  spike  nearly  olose  together ;  bracts  resembling 
the  leaves,  bnt  mnoh  smaller,  Uie  npper  ones  minnte.  Flowers  white  or 
pale  pink. 

A  form  with  variegated  leaves  is  not  nnoommon  in  gardens. 

Only  ooours  in  a  hedge  near  the  Briok  Pits  on  the  Fewsey  Bead. 

3.  M.  aquatica  Linn.  Capitate  Mint, 
Bab.  268.  Hook.  280.  Benth.  861. 
Wet  plaoes.                                                                 P.  July  to  Ootober. 

A  very  variable  plant,  bnt  known  by  its  stalked,  oval  leaves,  and  its 
whorls  of  flowers  ooUeoted  into  dense  terminal  heads.    It  varies  greatly  in  the 
amount  of  pnbesoenoe,  as  well  as  in  the  height  of  the  stems,  from  six  inches 
to  five  feet  (aooording  to  Dr.  Byrne.) 

Common. 
1874.    Jnly82.  1876.    1876.    Angnst4. 

4.  M.  satlva  Linn.  WhorUd  Mint. 
Bab.  269.                                Hook.  880.  Benth.  861. 
Wet  plaoes.                                                                 P.  July  to  Ootober. 

A  very  variable  plut;  in  ftot  some  specimens  approaoh  so  nearly 
to  If.  aqMOiUea  that  some  botanists  nnite  the  two.  The  main  point  of 
distinotioQ  is  in  the  flowers  not  being  orowded  into  heads,  bnt  in  aadllary 
olosters ;  the  plant  is  less  erect  than  If.  aquaUea,  and  not  so  high,  with  the 
stems  more  deonmbent  and  spreading.  On  the  other  hand  it  also  approaches 
olosely  to  the  next,  especially  in  its  habit ;  the  main  distinction  being  in 
the  oalyx,  which  is  tabular,  with  narrow,  pointed  teath,  whereas  in  Jf. 
arv9nM8  it  is  tmly  oampannlate^  with  broad  short  teeth. 

Not  common. 

5.  M.  arvensls  Linn.  0am  Mini. 
Bab.  269.                               Hook.  281.  Benth.  861. 
Com  Fields.                                                                  P.  Jnly  to  October. 

See  remarks  on  the  two  preceding  species.  It  is  an  eqnaUy  variable  species, 
but  it  is  usually  of  a  low,  spreading  growth ;  the  tmly  oampanulate  calyx  series 
as  a  certain  difference. 

Common. 
'^  1874.  July  81.  1876.  Jiaya2.  1876.  July  81. 


205 


6.  M.  Puleglum  Linn.  Penny-royal. 

Bab.  269.  Hook.  281.  Benth.  862. 

Wet  Places  P.  Aog.  to  October. 

Yerj   different  in   appearance  from  the  'other  members  of  the  Gennsi 

being  a  low  spreading  plant,  with  small  leaves,  the  flowers  crowded  into  dense 

whorls,  as  in  If.  arvensis ;  and  the  throat  of  the  caljz  hairj. 

Onlj  oocnrs  in  a  pond  near  the  top  of  Martinsell,  Rev.  J.  Sowerly. 


2.  LyCOpnS  Linn. 
1.  L*  eTirop8BU€j  Linn.  Oipsyvxyri 

Bab.  2d8.  Hook.  282.  Benth.  359. 

Banks  of  Btreoms  and  ditches.  P.  Ang.  to  Oct. 

A  plant  with  rerj  much  the  appearanoe  of  a  mint,  in  its  square  creeping 
•tems^  and  small  flowers  crowded  into  whorls ;  the  stems  are,  however,  very 
slightly  hairy,  the  leaves  very  broadly  and  deeply  serrate,  sometimes  pinna- 
tifid  in  their  lower  part,  and  the  flowers  have  only  2  stamens.  Corolla  small, 
blnlsh  white,  with  a  few  spots. 
Not  common. 

L — By  the  Oanal ;  Drayoot ;  New  Mill ;  Preshnte. 

H.— Bedwyn. 

in. — Mildenhall;  Azford;  Bamsbnry. 


8«  Salvia*  Linn. 

1.  S.  Verbenaca.  Linn.  Ola/ry. 

Bab.  270.  Hook.  284  Benth.  358. 

Dry  banks  P.  If  ay  to  September. 

Stems  from  1  to  2  feet  high,'!with  a  tnft  of  leaves  at  the  base,  and  a  few 

straggling  rather  wiry  branohes  in  its  lower  part.     Leaves  ovate,  blnnt, 

wrinkled  i  the  lower  sfcalked,  the  npper  sessile;  flowers  in  distant  whorls,  with 

a  pair  of  broad,  ovate,  bracts  beneath  each  whorl.    Corolla  bine,  not  twice  as 

long  as  the  Calyx ;  stamens  2. 

Has  been  f  onnd  only  on  the  road  side  at  Azf  ord,  where  it  has  established 
iteelf. 

1865.  May  14.  1869. 1873.  May  10. 

1866.  bnd.  May  16  1870.  May  14.  1874.  by  May  30. 
1867.——-—  1871.  May  12.  (cnlt.)  1875.  fnll  Jnne  5. 
186a  by  May  28.                1872.  May  2.  (oolt)      1876.  June  11. 
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4-  Origanuxii  Inxm. 

1.  0>  vulgare.  Linn.  Marjoram. 

Bab.  270.  Hook.  282.  Benth.  363. 

Dry  places  P.  Jnlj  to  October. 

Boots  took  perennial,  shortly  creeping;  stems  nnmerons,  from  1  to  2  feet 
high,  branched  above.  Flowers  in  small,  dense,  heads  and  so  arranged  at  the 
ends  of  the  branches  that  the  whole  form  a  crowded  panicle.  Flowers  with 
a  leaf -like  pniple  bract  under  each ;  oorolla  purplish  pii^,  sometimes  white. 

Not  common. 

L — New  Mill,  Rev,  J.  Sowerhy ;  MifcrHnaftTl ;  White  Hone  Down. 

n. — Near  Bedwyn,  Bm>  J  Sawerhy, 

m. — Mildenhall  Borden  (and  white  rarietj). 


5'  Thymns  Linn. 

1.  T.  Serpyllum.  Linn.  Thyme. 
Bab.  270                                 Hook.  282.                                 Benth.  862. 
Dry  banks  and  pastures.                                              P.  June  to  October. 

Stems  hard,  prostrate,  much  branched,  and  forming  tnf ts,  often  a  foot  in 
diameter ;  leaves  small,  oval,  narrowed  into  short  stalks  with  a  fringe  of 
hairs ;  whorls  of  flowers  crowded  into  terminal  heads,  with  often  several  sepa- 
rated whorls  beneath.  Oalyz  closed  at  the  month  with  nnmerons  white  hain. 
Corolla  rosy  pnrple,  upper  lip  deeply  notched,  lower  lip  slightly  longer. 

Yezy  common. 

1866.    Bud.  June  8.  1869.    June  6.  1878.    June  & 

May  11  at  BUbuzy. 

1866.  June  4.  1870.    May  26.  1874.    May  31. 

1867.  May  29.  1871.    June  1.  1875.    June  3. 

1868.  May  31.  1872.    June  4.  1876.    June  10. 

2.  T.  Ghamaddrys.  Fries. 

Bab.  271.  Hook.  283.  Benth.  362. 

Pry  banks  and  heaths  T  SerpyUum. 

Very  similar  to  the  last  and  unless  seen  growing,  very  difficult  to 
distinguish  between  the  two.  In  T.  Serpyllum,  the  plant  grows  in  flakes 
with  the  barren  stems  extending  beyond  the  flowering  ones,  and  forming  a 
fringe  round  them;  whilst  T,  Ohamasdrys  grows  in  a  tuft  with  the  flowering 
shoots  far  exceeding  the  barren  ones,  as  the  stem  of  the  preceding  year 
terminates  in  a  flowering  and  not  in  a  barren  shoot.  The  flowering  shoots  of 
T.  Ohamosdrys  are  generally  mooh  longer^  with  thepubesoenoe  confined  to  2 
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or  4  strips ;  the  leaves  are  generally  larger,  broader  in  proportion,  and  leas 
narrowed  at  the  base ;  the  inflorescence  is  less  oapitate,  from  the  whorls 
bein(<  more  namerons  and  continned  farther  down  the  stem ;  the  flowers  are 
generally  larger  than  in  T.  Serpyllwn  and  have  the  upper  lip  of  the  corolla 
shorter  and  more  rounded.    The  plant  varies  from  sub -glabrous  to  hairy. 

The  above  description  is  taken  from  Dr.  Syme's,  as  I  have  never  bntonoe 
met  with  the  plant,  and  never  discovered  that  it  was  the  trae  Ohamasdrys  till 
after  it  had  been  dried.  That  specimen  was  found  on  Avebnxy  Down,  in 
1871,  and  I  have  never  been  satisfied  that  I  have  really  met  with  the  speoieB 
since. 


6.  Calamintha  Modonch. 

Annual  or  perennial  herbs  with  branched  or  solitary  stems,  deonmbent 
at  the  base ;  calyx  with  18  nerves  and  2-lipped,  the  upper  with  8  teeth ; 
corolla  2-lipped  |  stamens  4,  in  pairs  under  the  upper  lip.  \"  It  is  distinguished 
from  Thymtia  and  Origanum  chiefly  by  the  longer  corolla  and  the  stamens 
diverging,  from  all  the  following  genera  by  the  arrangement  of  the  ribs  or 
nerves  of  the  calyx   (two  between  the  midribs  of  the  lower  teeth  and  one 
only  between  the  midribs  of  the  upper  teeth)  "  (Bentham). 
Annual ;  calyx  tube  swollen  at  the  base  ;  flowers  6  in 

a  whorl        .••        .••        ...        ...         ...        •••    2.  Aoinos. 

Perennial ;  calyx  tube  not  swollen  at  the  base ;  whorls 
of  many   flowers,    bracts    very    narrow   and 
numerous...         ...        •••        ...        •••        ...    8.  Olinopodium* 

Whorls   of  2  forked  cymes,  bracts  few, 

minute ...        »••        •••        ..•        ..•    !•  officinalis* 

1.  C.  offlclnalis  McBnoh  P  Common  CalaminL 
Bab.  271.                                      Hook.  288.  Benth.  864* 
Roadsides.                                                                   P.  July  to  October. 

Eootstock  more  or  less  creeping ;  stem  from  1  to  2  feet  high,  with 
straggling  branches ;  leaves  stalked,  ovate,  slightly  serrate  on  the  edge  i 
flowers  usually  in  pairs  of  axillary  cymes  of  6  to  10  flowers  each,  (but 
variable  in  this  respect)  and  usually  turned  to  the  same  side ;  calyx  distinctly 
2  lipped ;  corolla  white,  speckled  with  lilac  on  the  lower  lip. 

Yery  scarce — Mildendall,  Rev,  /,  /.  PuUeine  $  Axford. 
1874.  about  July  18.  1876.  July  22.  1876.  July  29. 

2.  G.  Acinos  Glairv.  BanL 
Bab.  272.                                 Hook.  284.                            .   BenUi.  864. 
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brj  banks  and  fields.  A.  June  to  SepUmber. 

An  annual,  from  6  to  18  inches  lugh,  with  nnmerons  wiry  stems  springing 
from  the  root,  rarely  from  the  main  stem ;  leaves  ovate,  pointed,  obeonrely 
setrate  and  with  the  edges  rolled  back ;  flowers  pale  pnrple  in  axillary  whorls 
of  about  6  flowers,  (each  flower  on  a  separate  pednnole),  and  withont  bracts ; 
oalyz  swollen  at  the  base,  strongly  ribbed  and  distinctly  2-tipped. 

Not  common. 

I.— Olatford  Bottom 

n. — Little  Bedwyn,  J.  F.  im  2%ttm,  Etg. 

1870.    July  4.  1874.    July  6. 

1872.  Hay  26.  (onlt.)  1876.    

1873.  Jane  15.  (cult.)  1876.    Jnly  4. 

3.  C.  Glinopodium  Benth.  WiXd,  BtaH. 

Bab.  272.  Hook.   284.  Benth.  864. 

Hedges  and  roadsides.  P.  Jnly  to  NoTember. 

Bootstook  shortly  creeping ;    stems  erect,  from  1  to  2  feet  high,  mostly 
simple,  coyered,  as  well  as  the  leaves,  with  soft  hairs ;  leaves  ovate,  stalked^ 
slightly  orenate ;  flowers  in  2  or  3  dense  whorls,  the  uppermost  terminal. 
Common. 

1870.    June  21.  1876.    June  17. 

1878.    July  10.  1876.    July  11. 

1874.    July  12. 


7,  Scntellaria  lonn. 

Herbs  with  creeping  rootstocks,  and  slightly  branched  stems;  flowen 
solitary  in  the  axil  of  each  leaf,  in  distinct  azUiary  pairs,  forming  terminal 
spikes ;  calyx  with  2  lips,  both  entire,  (the  upper  one  with  a  scale-like 
protuberance),  and  dosing  after  flowering ;  tube  of  corolla  long. 

Stems  above  6  inches  high,  flowers  large,  blue        ...     1.    galericulata. 

Stems  under  6  inches  high,  flowers  small,  pink     ...    2.    minor. 

1.  S.  galericulata  Linn.  BhtXl-ca^. 

Bab.  272.  Hook.  286.  Benth.  366. 

Banks  of  ditches  and  streams.  P.  June  to  September. 

Stems  from  6  inches  to  1  foot  high ;  leaves  nearly  sessile,  broadly 
lanceolate,  crenatej  flowers  all  turned  the  same  way,  pubescent,  corolla 
bluish  purple,  8  or  4  times  as  long  as  the  calyx, 
j^ot  oofnnioB, 
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I. — ^New  Mill ;  Wiloot,  Rev.  J.  Sowerby ;  Woodboroagh. 
n. — B^dwjn;  Ghiabnrj. 
in.— Azford;  Mildenhall,  F,  E.  Thompson,  Esq, 
1870.    June  18.  1873.    bj  July  1.  1874.    bj  Jidj  4. 

2.  S.  minor  Linn.  Lessor  ShuU-cap. 

Bab.  273.  Hook.  287.  Benth.  867. 

Boggy  places.  P.  Jnlj  to  September. 

Stems  seldom  above  6  incbes  high,  and  then  only  when  growing  among 
I,  when  aooording  to  Dr.  Syme,  it  is  sometimes  as  mach  as  a  foot  high, 
often  mnoh  branched.  Leaves  broader  than  in  8.  gaUriculatai  the  lower  ones 
sometimes  having  a  lobe  on  each  side ;  flowers  pink. 

Fonnd  this  year  in  Stype  Wood  by  B.  F.  im  T/ium,  Esq, 


8.  Fnmella  Linn. 

1.  p.  vulgaris  Linn.  Belf'heal. 

Bab.  273.  Hook.  286.  Benth.  866. 

Pastures  and  waste  places.  P.  Jane  to  October. 

Bootstock  creeping ;  stems  from  3  inches  to  nearly  a  foot  high  ;  leaves 
ovate,  nearly  entire,  lower  stalked,  npper  sessile ;  flowers  in  whorls  of  about  6, 
with  a  broad  bract  under  each  whorl,  collected  into,  dense  terminal  spikes, 
at  first  very  short,  but  afterwards  lengthening  out,  and  with  a  pair  of  leaf -like 
bracts  close  nnder  each  head  i  calyx  2.1ipped,  closed  in  f mit,  npper  lip  flat ; 
corolla  deep  violet  bine,  rarely  white  or  pink ;  stamens  4t,  filaments  bifid  at  the 
top,  one  branch  barren, .  The  whole  plant  frequently  tinged  with  pnrple. 
Common. 

1865.  June   U.  1869.    bndJanel6.  1878.    Jane  23. 

1866.    1870.    Jnne6,  1874.    June  12. 

1867.  ■  1871.    by  Jane  24.  1876.    Jane  12. 

1868.  Jnnell.  1872.    Jane2L  1876.    Jane  27. 


9.  Nepeta  Linn. 

The  two  species  of  this  genns  are  so  diiferent  in  appeavanoe  that  they 
have  been  sometimes  placed  in  separate  genera. 
Stems  erect,  whorls  of  flowers  collected  into 

dense  terminal  spikes  •        ...        1.  Gataria. 

Stems  trailing,  whorls  of  flowers  axillary,  f^ 

flowwed         ..•        ...       tt«        •••       •••       2.  Qlflohoma» 
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1.  N.  Gataria  Lion.  OO-tfini. 
Bab.  878.                                 Hook.  286.  Benth.  866. 
Hedges.                                                                         P.  Jnlj  to  October. 

Biemi  ereot»  ■toati  two  to  three  feet  bigh,  downy,  branched,  leafj ;  leavee 
■talked,  oordate,  aonte,  with  large  deep  Berratnres,  whitish  beneath.  Flowera 
in  denae  whoorla,  crowded  into  spikes  at  the  ends  of  the  branches,  the  lower- 
most whorls  often  rather  distant ;  corolla  rather  small,  whitish  with  pnrple 
dets,  its  tube  a  little  longer  than  the  pubescent  calyx. 

Very  scarce. 

Hedge  on  the  side  of  the  Bath  Bead  near  Kanton,  Rev.  J.  Sowerhy; 
Azfoird.  J^.  J.  Thompson,  Ssq, 

2.  N.  Glechonxa  Benth.  Qrownd-Ivy. 
Bab.  878.                                     Hook.  286.  Benth.  365. 
Hedges  and  waste  places.                                                P.  Karoh  to  Jnly. 

Stems  slender,  procumbent,  often  creeping  to  a  considerable  length; 
flowering  stems  ereot»  from  three  to  twelye  inches  high ;  leaves  reniform,  with 
a  deeply  cordate  base,  strongly  crenato  on  the  edges,  and  on  long  stalka ; 
flowers  in  axillary  whorls  of  three  to  six,  all  turning  the  same  way  j  corolla 
purplish  blue,  variable  in  size,  but  with  the  tube  at  least  twice  as  long  as  the 
oalyx. 

Very  abundant. 

1866.  Ap.  9.  1869.  Mch.  8,  26.  1873.  Moh.  17. 

1866.  Mch.  24.  1870.  Moh.  28.  1874.  Moh.  6, 17. 

1867.  bud  Moh.  26.         1871.  Moh.  26.  1876.  Ap.  2. 

1868.  Moh.  14.  1872.  Moh.  4.  1876.  Moh.  16,  Ap.  1. 


10.  LainiTiin  Lizm. 

HeilNi  with  eieot  snooulent  stems,  decumbent  at  the  base,  and,  in  the 
iwwwiwal  Bpedes,  extensively  creeping.      Lower  leaves  always  stalked,  ovato, 
iq>per  often  sessile.    Flowera  crowded  into  axillary  whorls,  or  the  upper  ones 
in  a  leafy  head.     Anthers  hairy,  except  in  L.  QaUohdolon.      "Generally 
distinguished  by  the  long,  arohed,  upper  lip,  or  by  the  smallness  of  the 
lateral  lobes  of  the  lower  lip  of  the   corolla"   (Bentham),   which  in  this 
genus  are  often  reduced  to  small  teeth. 

Annuals ;  flowers  pink,  in  terminal,  leafy,  whorls. 
Upper  leaves  sessile,  broadly  cordate,  deeply 

oranate    ...        ...        ...        ...        ...        1.  amplexioanle. 

Upper  leaves  not  sessile,  cordate,  generally  pointed. 


211 


Floral  leaTOB  orenftte,  not  ont  •••        ...  8.  pnipnreimi. 

Floral  leareB  deeply  orenate 2.  incisnm. 

Fereonials ;  flowers  white,  lower  lip  of  one  large 

lobe  and  one  or  two  side  teeth...  4.  album, 
flowers  yellow,  lower  lip  of  three 

nearly  eqnal  lobes  6.  Galeobdolon. 

1.  L.  atnplexlcaule  Linn.  Henhit, 

Bab.  274.  Hook.  292.  Benth.  872. 

Cultivated  fields.  A.  All  the  year. 

Stems  several  from  the  orown  of  the  root,  deounbent  at  the  base,  with 
upright  single  branches  from  the  axils  of  the  lower  leaves ;  lower  leaves 
broadly  oordate,  stalked ;  npper  leaves  still  broader  and  sessile,  tonohing  one 
another  on  each  side  of  the  stem,  and  in  the  axils  of  which  are  the  whorls  of 
flowers ;  the  stems  have  a  very  naked  appearance  from  their  having  one  or 
two  whorls  of  flowers  near  to  one  another  at  the  top,  and  bnt  one  or  two 
thronghont  the  rest  of  the  stem,  which  is  from  six  to  twelve  inches  high ; 
corolla  bright  purplish  pink,  mnch  longer  than  the  oalyx,  both  of  which  are 
softly  hairy.  The  corolla  very  frequently  does  not  expand,  and  thus  appears 
as  a  small  bright  pink  spot  inside  the  oalyx,  the  anthers,  however,  are  fertile, 
and  the  fruit  is  prodnoed. 
Distributed. 

1865.  by  Ap.  17.  1869.  Ap.  21.  1878.  Hay  2. 

1866.  Ap.  28.  1870.  all  the  year.  1874.  all  the  year. 

1867.  1871.  (Feb.  28),  Ap.  6.    1876.  full  May  3. 

1868.  Ap.  26.  1872.  Moh.  1, 16.  1876.  June  10. 

2.  L.  Incisum  Willd.  Cut-leaved  Dead'Nettle. 
Bab.  274.                               Hook.  291.  Benth.  378. 

(L.  hyhridMm,)  (Ir.jpurpurmm). 

Cultivated  ground.  A.  April  to  June. 

Stems  from  three  to  eighteen  inches  high,  succulent,  decumbent  at  the 
base;  leaves  cordate,  deeply  and  irregularly  orenate,  the  lowest  pair  of 
floral  ones  shortly  stalked,  the  upper  ones  becoming  more  and  more  sessile 
and  crowded  at  the  ends  of  the  stems,  but  none  of  the  pairs  overlapping  at 
their  bases ;  corolla  pink,  about  half  an  inch  long,  the  tube  without  an 
evident  ring  of  hairs  inside. 

Very  soaroe. 

Has  been  found  at  Temnej,  by  F.  J,  S.  Jenhinson;  aod  at 
Mildwihall  bjF.M.  Thmnfitonf  Meq. 
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3.  L.  purpureum  Liim.  Bed  Dead^NeOU, 

Bab.  274.  Hook.  291.  Benth.  373. 

Caltivated  and  Waste  Ground.  A.  All  the  year. 

A  variable  plant  and  similar  in  many  respects  to  the  former ;  in  faot 
Hooker  and  Bentham  consider  L.  ineiaum  as  bat  a  Tariety  of  purpurenm. 
The  ordinary  form  of  this  plant  is  easily  distingnished  from  L.  incisum  by 
its  faintly  orenate  Horal  leaves ;  (but  the  crenatores  are  very  variable  one 
form,  decipitna,  being  very  similar  in  this  respect  to  incisum)  and  the  longer 
corolla  with  a  distinct  ring  of  hairs  inside  will  serve  to  separate  the  two. 

This  plant  may  be  fonnd  in  flower  thronghont  the  winter ;  in  ordinary 
years  it  is  most  scarce  daring  July  aud  Aagast. 

4.  L.  album  Linn.  White  Dead-yetOe, 

Bab.  274.  Hook.  292.  Benth.  373. 

Hedges  and  Waste  Places.  P.  All  the  year. 

Bootstock  much  branched,  creeping,  and  sending  out  long  stolons. 
Stems  decambent  at  the  base,  from  six  inches  to  two  feet  high,  covered  with 
reflezed  hairs.  Leaves  stalked,  cordate,  pointed,  strongly  serrate,  hairy. 
Flowers  in  whorls  of  from  6  to  18  flowers.  Corolla  white,  hairy,  much 
longer  than  the  calyx,  the  tnbe  of  which  is  spotted  with  dark  purple.  Inside 
the  tabe  of  the  corolla  is  a  ring  of  hairs,  below  which  the  tube  is  maoh 
contracted. 

Very  abundant. 

1866.  April  18.         1869.  April  20  (aU  the  year).       1878.  All  the  year. 

1866.  April  1.  1870.  March  27.  1874  AU  the  year. 

1867.  bud  April  7.    1871.  March  12,  31.  1875.  April  4. 

1868.  March  8.         1872.  AU  the  year.  1876.  April  5. 

This  and  the  two  preceding  last  throughout  the  winter,  unless  it  is 
very  severe ;  consequently  the  above  dates  are  those  when  the  young  shoots 
of  the  year  seem  to  have  flowered. 

6.  L>  Galeobdolon  Grants.  Archcmgel, 

Bab.  276.  Hook.  292.  Benth.  378. 

Hedges  and  thickets  P.  April  to  June. 

Bootstock  very  shortly  creeping,  and  sending  oat  long  barren  traiUng 
shoots ;  stems  from  6  to  18  inches  long ;  leaves  stalked,  ovate,  coarsely 
serrate ;  whorls  of  from  six  to  ten  flowers ;  coroUa  bright  yeUow,  with  the 
lower  lip  spotted  with  darker  $  lower  Up  of  three  nearly  equal  lobes ;  anthen 
glabrous. 

wOOUDflDc 
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186$.  April  25.  1869.  April  23.  3873.  May  4. 

1866.  April  30.  1870.  April  26.  1874.  April  16. 

1867.  April  27.  1871.  April  26.  1875.  May  8. 

1868.  April  10.  1872.  April  30.  1876.  April  30. 


U.  Oaleopsis  Linn. 

AnmiaUi,  distingaiahed  from  Lamium  principally  by  the  oalyz,  which 
ooDfliBta  of  five  equal  teeth;  by  the  lower  lip  of  tke  corolla,  which  consiBts 
of  three  lobes ;   and  by  the  bursting  of  the  anthers  transversely,  not  longi- 
tudinally.   Our  two  Marlborough  species  are  easily  distinguished. 
Hairs  soft ;  stem  not  swollen  under  the   joints,  calyx 

teeth  not  longer  than  the  tube        •         ...      1.  Ladanum. 

Hairs  long  and  stiff ;  stem  swollen  beneath  the  joints, 

calyx  teeth,  long        2.  Tetrahit. 

1.  G.  Ladanuzn  Linn.  Iron  WoH,  Red  ffempoNettle, 

Bab.  275.  Hook.  289.  Benth.  870. 

Cultivated  fields.  A.  July  to  October. 

Stems  from  6  to  12  inches  high,  much  branched,  not  thickened  under 
the  joints,  and  soft  with  deflexed  hairs ;  leaves  varying  from  ovate  lanceolate 
to  narrow  lanceolate  in  different  specimens,  entire  or  slightly  toothed; 
flowers  in  dense  whorls  in  the  upper  part  of  the  stem,  the  highest  forming  a 
teminal  head.  Corolla  rose-purple,  the  lower  lip  with  white  markings,  very 
oonspiouous. 
Common. 

1866.    June  18.  1873.    June  28.  1876.    July  10. 

1870.    July  2.  1874.    July  31.  1876.    August  4. 

2.  G.  Tetrahit  Linn.  Wild  E^m^,  Common  Hemp^Nettle. 

Bab.  276.  Hook.  290.  Benth.  871. 

Cultivated  and  Waste  Ground.  A.  July  to  November. 

A  much  taller  and  ooarser  plant  than  the  last ;  stems  from  1  to  2  feet 
high,  swollen  beneath  the  joints,  especially  the  lower  ones,  and  covered  with 
long  stiff  hairs;  leaves  stalked,  ovate,  coarsely  serrate;  flowers  arranged 
as  in  the  last  speoies ;  calyx  with  long  stiff  spreading  almost  prickly  teeth ; 
corolla  variable  in  sise  And  colour,  purplish  or  yelloWi  with  white  or  purple 
markingB* 
Ccmnum. 
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1870,    Jane  21.  18^6.    July  6. 

1873.  July?.  1876.    July  31. 

1874.  Jnly4. 


12.  Stachys  Linn. 

We  have  bnt  fonr  species  ocourring  about  Marlborough^  all  very 
in  appearance  and  easily  distinguishable. 

Whorls  of  flowers  forming  an  interrupted  spike  or  raoeme. 

Annua] ;  6  to  18  inches  high,  flowers  small  ...        4.  arvensis. 

Perennial ;  stems  1  to  4  feet  high,  flowers  conspicuous. 

Leaves  broadly  cordate,  lower  long-stalked   ...        2.  sylvatica. 

Leaves  long  and  narrow,  sessile  or  shortly  stalked      8.  palnstris. 

Whorls  of  flowers  forming  a  short  dense  terminal  spike        1.  Betonioa. 

1.  S.  Betonica  Linn.  Betony. 
Bab.  276.                                       Hook.  289.  Benth.  368. 
Woods  and  thickets.                                                          P.  June  to  October. 

Stems  6  to  18  inches  high,  simple  or  rarely  branched  from  the  base, 
downy  or  hairy ;  radical  leaves  ovate,  orenate,  on  long  stalks,  mostly  radical 
or  on  the)lower  part  of  the  stem,  becoming  longer  and  narrower,  more  serrate  on 
the  edges,  and  more  nearly  sessile  as  they  ascend  the  stem  ;  flowers  in  dense 
whorls  at  the  ends  of  the  stems,  formiog  a  spike  or  head  or  more  or  less  inter- 
rap  tod  below  :  lowest  bracts  leaf  like,  upper  minute ;  corolla  purplish  red. 

Common. 

1865.  June  22.  1869.  bud  June  16.  1878.  Joly  8. 

1866.  1870.  June  21.  1874.  July  6. 

1867.  1871.  1875.  June  17. 

1868.  June  1,  (Chisledon).    1872.  1876.  July  6. 

2.  S.  sylvatica  Linn.  Hedge  Wound-wort. 
Bab.  277.                                      Hook.  288.  Benth.  869. 
Damp  hedges  and  shady  places.                                           P.  June  to  Nor. 

Rootstock  extensively  creeping;  stems  two  to  four  feet  high,  ereotj 
branched ;  leaves  all  stalked,  broadly  cordate,  pointed,  hairy,  serrate ;  whorls 
six  to  eight  flowered  with  a  pair  of  floral  leaves  under  each,  similar  to,  but 
smaller  than  the  other  leaves,  and  forming  a  long  terminal  raoeme ;  bracts 
minute ;  corolla  dsrk  reddish  purple ;  the  whole  plant  with  a  strong  di8« 
agreeable  smell. 

Common. 
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1866.  June  3.  1869.  Jane  10.  1878.  June  18. 

1866.  June  11.  1870.  June  6.  1874.  June  6. 

1867.  June  14.  1871.  June  1.  1876.  June  9. 

1868.  May  81.  1872.  June  4.  1876.  June  19. 

3.  S.  palustris  Linn.  Ma/rtih  WovnA-wori, 
Bab.  277.                                  Hook.  288.  Benih.  869. 
Biyer-Bides  and  damp  plaoee.                                              P.  July  to  6ot. 

Similar  in  many  respects  to  the  last ;  the  rootstook  more  eztenslTely 
creeping ;  stems  from  one  to  three  feet  high ;  leaves  longer  and  narrower, 
almost  or  quite  sessile,  with  the  margins  not  so  strongly  serrate,  **  the  radical 
leayes  not  persistent  at  the  time  of  flowering"  (Syme);  and  the. corolla 
purplish  rose  with  white  markings  on  the  lower  lip  i  the^piksa  aie  alio  more 
crowded  and  shorteri  and  the  smell  not  so  Strang. 
Common* 

1870.  July  2.  1876.  July  22. 

1874.  July  1.  1876.  July  1. 

4.  S.  arvensis  Limu  Oom  Wound'toori. 
Bab.  277.                                 Hook.  289.  Benth*  870. 
Corn-fields.                                                                         A.  Aug.  to  Oct. 

A  slender  annual,  from  four  to  twelye  inches  long,  with  numerous  spread- 
ing hairy  branches,  especially  from  the  lower  part,  often  decumbent  t  leaves 
all  stalked,  ovate,  serrate,  becoming  narrower  and  shorter  stalked  as  they 
ascend  the  stem ;  flower  spike  very  lax,  often  occupying  half  the  length  of 
the  stem ;  flowers  small,  the  corolla  scarcely  exceeding  the  calyx  i  pale  torn, 
variegated  with  white. 

"Sot  common* 

Near  Aldboune,  Bw,  J.  Sowerhy. 


18.  BaUota 

1.  B.  fcetlda  Lam.  Black  Eorthound. 

Bab.  277.  Hook.  292.  Benth.  871. 

Hedges  and  roadsides.  P.  June  to  Nov. 

A  very  coarse,  strong  smelling  plant,  covered  with  a  soft  pubescence; 

stems  bluntly  quadangular,  branched,  flexuous ;  leaves  stalked,  broadly  cordate 

or  ovate,  irregularly  crenate  or  serrate ;    cymes  shortly  stalked  and  often 

turned  the  same  way,  often  not  much  longer  than  the  leaf  stalks;  calyx 

funnel  shaped  with  ten  prominent  ribs  and  five  broad  teeth,  the  midribs  of  the 

sepals  forming  a  prpjeoting  spine  at  the  top  of  each  tooth ;  occoUa  about 


216 


tmoe  the  length  of  the  cal jz,  purpliflh  rose,  Tariegated  with  white  on  the 
lower  lip. 

Widelj  distributed,  but  not  oommon. 

1866.  bad  Ap.  80.  1869.  bad  Jnne  10.  1874.  Jone  20. 

1867.  bud  June  16.  1870.  Jnne  21.  1875.  Jnlj  8. 

1878.  Jnlj  8.  1876.  Jnly  U. 


14.  Teuerium  lann. 

!•  T.  Scorodonla  Limu  Wood'Sage, 

Bab.  87&  Hook.  898.  Benth.  874. 

Heaths  and  oopeee.  P.  Jnly  to  Sept. 

BootBtook  creeping,  woody ;  stems  from  one  to  two  feet  high,  rigid,  almost 

woodj,  slightly  branched  i    leares  all  stalked,  more  or  less  heart-ehaped, 

(sometimes  mora  than  twice  as  long  as  broad)  orenate  or  serrate,  mnoh 

wrinkled,  darkish  aboTe,  paler  beneath  with  a  dense  pubescence ;  flowers  in 

pairs,  turned  the  same  way,  and  arranged  in  racemes  at  the  ends  of  the  stems 

and  branches.    Calyx  with  five  teeth,  the  upper  one  much  larger  than  the 

others;   corolla  twice  as  long  as  the  calyx,  pale  yellow,  the  upper  lip  rednoed 

to  two  small  teeth  i  stamens  projecting  beyond  the  corolla. 

Very  scarce.     Has  been  found  at  Oare,  Bedwyn  and  near  Sayemakey  by 
Bw*  J.  8ow0rhy,    One  plant  has  also  been  found  in  a  hedge  near  Pentawiok. 


15.  Ajnga 

1.  A.  reptans  Linn.  B^U. 

Bab.  279  Hook.  294.  Benth.  876. 

Open  woods,  pastures,  Ao.  P.  Ap.  to  July. 

Bootstock  with  a  rosette  of  leaves  and  emitting  long  trailing  shoots  with 
one  or  two  pain  of  leaves  and  a  terminal  rosette,  similar  to  the  primary  one, 
and  also  a  few  upright  flowering  stems  about  four  inohes  high»  but  leagthenfng 
to  as  much  as  a  foot  by  the  time  the  plant  has  done  flowering ;  leaTca  oval, 
more  or  less  irregularly  crenato,  sessile  in  the  upper  part  of  the  stem, 
but  narrowed  into  a  long  stalk,  (about  as  long  as  the  blade)  in  the 
lower  part ;  whorls  of  flowers  forming  a  leafy  spike,  dense  at 
first,  but  becoming  more  lax  as  the  plant  continues  to  flower;  corolla 
much  longer  than  the  calyx,  blue,  rarely  white  or  flesh  coloured,  the  upper  lip 
rery  small,  and  a  ring  of  hairs  within.  The  whole  plant  often  has  a  purplish 
tinge,  and  is  vety  nearly  glabrous ;  the  stem  has  a  line  of  hairs  down  each  side, 
the  leaves  and  bracts  also  are  ciliated,  and,  when  young,  often  have  scattered 
haizB  on  eaoh  side* 
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GomniOD. 

1865.  April  29.  1869.  April  26.  1878.  Maj  6. 

1866.  May  6.  1870.  April  26.  1874.  April  27. 

1867.  May  4.  1871.  April  25.  1876.  May  10. 

1868.  April  28.  1872.  April  16.  1876,  April  16, 


11.  VBEBBNAOB^. 

Differs  from  Labiates  prinoipally  in  the  stmotare  of  the  ovary,  whioh  is 
entire,  and  when  ripe,  separates  into  fonr  nnts,  with  one  seed  in  each.  The 
style  rises  from  the  top  of  the  ovary,  whereas  in  Labiates  it  passes  between 
the  nuts  and  is  attached  to  them  at  their  base. 

L  Verbena  Linn. 

1.  V.  ofilclnalis  Linn.  Vervein. 

Bab.  279.  Hook.  295.  Benth.  376. 

Waste  ground.  P.  Jnly,  Angost. 

Stems  from  1 1)  2  feet  high,  qnadrangnlar,  rather  hispid,  with  pairs  of 

stiff  wiry  branches ;  leaves  oval  in  outline,  lobed  and  serrate,  the  two  lower 

lobes  mnoh  larger,  so  that  the  leaf  is  almost  trifid,  flowers  in  spikes  at  the 

ends  of  the  stems  and  branches,  the  spikes  short  at  first,  bnt  afterwards 

lengthening  ont ;  corolla  5  deft,  small,  pale  pnrple. 

Scarce.  It  appears  in  a  locality  for  a  year  or  two  and  then  vanishes. 
Has  occurred  at  Chisbnry;  Bedwyn;  Mildenhall;  Axford;  and  near  Marl* 
borough,  in  Son  Lane. 

1865.  Jnne27.  1873.  Jnly  27. 

1870.  Jnne  28.  1874.  July  22. 


62.  PRIMULACB^. 

This  order  is  bat  very  poorly  represented  near  Marlborough ;  and  con- 
sequently the  remarks  made  upon  it  will  refer  only  to  Marlborough  plants. 
The  species  are  low  herbs,  with  all  the  leaves  radical,  or  in  pairs  on  the  stem. 
Corolla  regular,  5  lobed ;  stamens  6,  and  (what  is  peculiar  in  thii  order)  are 
situated  opposite  the  lobes  of  the  corolla,  not  alternate  with  them ;  fruit  a 
capsule,  opening  either  by  teeth  at  the  summit,  or  dividing  into  two 'halves, 
the  upper  one  falling  off;  seeds  attached  to  a  free  central  placenta,  so  that 
the  ovacy  is  1-oelled. 

Capsule  opening  by  valves,  flowers  yellow. 

Tube  of  corolla  long,  leaves  radical      ...        ...    1.  Primula. 

Tube  of  corolla  short,  leaves  cauline    2.  Lysimaohia. 

Capsule  opening  tzansevenely,  flowen  red  or  blue...    3. 
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1.  PrimillE  Linii. 

Bootitodk  nttmt,  ooYored  with  the  fleshy  bMOS  of  the  old  leaves,  oCtea 
branched ;  leaves  all  radical ;  flowers  in  umbels,  the  main  stalk  in  P.  vulgaris 
being  generally  nndeveloped,  so  that  the  separate  flower  stalks  appear  to 
spring  directly  from  the  root ;  flowers  dimorphio, ».«.,  presenting  two  distinct 
forms,  one  with  the  style  longer  than  the  stamens,  so  that  the  tube  of  the 
corolla  is  closed  by  the  globular  stigma  (commonly  called  pin  eyed),  the  other 
with  the  style  shorter  than  the  stamens,  the  anthers  therefore  form  a  oonical 
covering  over  the  month  of  the  tnbe  (and  called  thnmb-eyed). 

We  hare  abont  Marlborough  only  the  Primrose  (P.  vulgaris)  and  the 
Cowslip  (P.  vsrit),  but  hybrids  occur  not  uncommonly,  which  are  often  called 
Ox-lips,  but  are  not  the  tru0  Ozlip.  These  intermediate  forms  are  very 
varied,  sometimes  having  flowers  almost  like  those  of  P.  tmlgaris  and  some- 
times more  like  those  of  P.  veris.  Dr.  Syme  believes  that  the  main-stalk 
(soiqpe)  in  P.  vulgcui$  is  never  developed,  however  much  the  flowers  resemble 
those  of  the  ordinary  plant,  as  this  form  never  occurs  where  P.  veris  does  not 
grow.  Bentham  considers  P.  vulgaris  is  and  P.  verts  as  the  same  species  and 
therefore  unites  them. 

1.  P.  TUlgaris  Huds.  PKmroMi. 
Bab.  288.                                   Hook  299.  Benth  801. 

(P.  iMfis.) 
Woods,  pastuns,  hedgebanks.  P.  Feb.  to  June. 

Leaves  ovate,  tapering  at  the  base  into  a  winged  foot-stalk,  wrinkled, 
oranate ;  flowers  large,  the  limb  flat,  on  hairy  stalks,  which  spring  from  the 
■ame  point  of  the  root-stock,  thus  forming  an  umbel  with  a  very  short  sci^>e. 
Very  common. 
1866.  April  1.  1869.  June  17,  Feb.  18.  1878.  Feb.  14. 

1866.  April  1870.  Feb.  22.  1874.  AU  the  year. 

1867.  By  Feb.  11.  1871.  Feb.  21.  1875.  Jan.  11. 

1868.  1872.  Feb.  9.  1876.  Feb.  6. 

A  few  flowan  are  oooasionally  found  as  early  as  September. 

2.  P.  verls  Linn.  OowsUp. 
Bab.  288.                                  Hook.  299.  Benth.  801. 
Headowf  and  pastures.                                                P.  March  to  June. 

Leaves  ovate,  abruptly  contracted  below  into  winged  petioles,  wrinkled, 
orenate ;  flowers  much  smaller  than  in  P.  vulgaris,  the  limb  concave,  and  of 
a  darker  colour,  arranged  in  umbels  at  the  tops  of  long  scapes  which  lift 
them  above  the  leaves. 

Ysflry  ooBmon 
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1866.  April  7.  1869.  Feb.  27,  Moh.  20.  1878.  Ifoh.  26,  Ap.  6. 

1866.  April  6.  1870.  Ap.  8, 10.  1874.  April  6. 

1867.  Mob.  30,  Ap.  6.  1871.  Mob.  26.  1876.  Feb.  4,  Ap.  17. 

1868.  April  6.  1872.  Mob.  8,  19.  1876.  Ap.  8,  16. 


2.  Lysimacliia  Linn. 

Tbe  only  two  flpeoies  of  tbia  genus  ooonrring  near  Marlborongb  bare 
weak,  prostrate,  or  trailing  stems,  witb  solitary  flowers  in  tbe  axils  of  tbe 
leaves. 

Flowers  large,  filaments  glandalar,  sepals  broad 1.  Nnmmnlaria. 

Flowers  small,  filaments  smooth,  sepals  narrow  ...     ...    2.  nemornm. 

1.  L.  Numniulaxla  Linn.  Moneywort,  Creeping  Jewny, 
Bab.  286.                                  Hook.  SOL  Bentb.  804. 
Damp  places.                                                                    P*  June  to  Sept. 

Stems  prostrate,  rooting,  often  1  or  2  feet  long;  leaves  oval,  broad, 
almost  entire,  sbortl  j  stalked  $  flowers  solitary,  oooaaionally  in  pairs ;  oorolla 
bright  yellow. 

Distributed,  bat  not  common^ 
1866.    about  June  17.  1872.    June  24.  1876.    June  19. 

1870.  June  28.  1873.    June  26.  1876.    July  8. 

1871.  about  June  21.  1874.    June  39  (onlt). 

2.  L.  nemorum  Linn.  7dU>w  PimpemeL 
Bab.  286.                                 Hook.  301.  Benth.  804. 
Damp  woods.                                                                     P.  May  to  July. 

Stems  prostrate,  8  to  12  inohes  long;  leaves  ovate,  aoute,  stalked; 
flowers  solitary,  yellow.  It  has  tbe  habit  and  appearanoe  of  AnagoXUe, 
but  tbe  oapsule  of  a  LyHmachia, 

Not  uncommon. 
1866.    June.6.  1869.    May  11  1878^    Juseia 

1866.    1870.    May  28.  1874.    May  18. 

1867.  May  4.  1871.    May  17.  1876.    Jimel2. 

1868.  May  13.  1872.    1876.    


8.   ^"^g^^llifl   Linn. 

1.  A.  arvensls  Limu  SccuUi  Fjmj»#msl. 

Bab.886.  Hook.  803.  Benth:  808. 
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ColtiTated  fleldi.  A.  May  to  KoT«mber. 

Stems  procambent,  from  6  inohes  to  a  foot  long  leavee  opposite,  Beosile, 
oyato,  entire,  dotted  beneath ;  flowers  in  pairs  on  pedicles  longer  than  the 
leaves,  and  turning  downwards  after  flowering ;    corolla  scarlet,  rarelj  pink> 

Common  bat  not  abundant. 

1865.  June  20.  1869.    by  Hay  1.  1878.    May  21. 

1866.  May  23.  1870.    May  20.  1874.    June    6. 

1867.    1871.    June  18.  1876.    Jane  12. 

1868.  May  19.  1872.    by  Jane  15.  1876.    Jane  18. 


PLANTAGINACE^. 

Herbs  with  a  short  woody  rootstock,  tafted  leayes,  and  long  leafless 
idmple  flower  stalks,  bearing  a  spike  of  flowers  :  sepals  4 ;  corolla  4-lobed,  dry 
and  semi-transparent ;  stamens  4 ;  on  long  filaments  ;  capsule  2  seeded  or 
several  seeded. 

The  three  species  are  easily  distinguished. 

Leaves  broad,  stalked*  spike  long ...         3.    major. 

Leaves  broad,  nearly  sessile,  spike  short,  stamens 
puic.«         .*•         •••        •*•         ««•         .«•         ...        3S.    xneQiSt. 

Leaves  narrow^  spike  short,  stamens  white        ...        1.    lanceolate. 

P.  lanceolate  Linn.  Ribwort 

Bab.  289.  Hook.  268.  Benth.  880. 

Pastures  and  waste  places.  P.  April  to  November. 

Bootstook  often  branched,  with  tnf te  of  woolly  hairs  among  the  leaves ; 
leaves  lanceolate,  sUghtly  hairy,  ereot,  with  3  or  5  strong  ribs  running  the 
whole  length  of  the  leaf ;  flower  stalk  furrowed,  from  1  to  12  inches  long, 
rising  above  the  leaves  ;  spike  short,  dense,  with  the  long  white  or  yellow 
stamens  forming  a  circular  fringe  round  it. 
Yeiy  common. 

1865.  April  24.  1869.    April  11.  1878.    April  20. 

1866.  April  28.  1870.    April  16.  1874.    April  18. 

1867.  April  28.  1871.    April  22.  1875.    May  3. 

1868.  April  3.  1872.    March  31,  April  15.     1876.    April  26. 

2.  P.  media  Linn.  lamb's  ion^rus. 

Bab.  289.  Hook.  268.  Benth.  380. 

Meadows  and  pastures.  P.  May  to  October. 

Bootstook  branched  $  leaves  sessile  or  very  nearly  so,  in  a  rosette  closely 

spreading  on  the  ground^  with  6  or  7  strong  ribs,  and  more  or  less  hoary ; 
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Flower  stalk  6    to  12  inches    high,    not    channelled;    head  of  flowers 

cylindrical,  lengthening  after  flowering;   and  conspicuous  when  in  flower 
from  the  nnmerons  pink  stamens  spreading  out  all  over  it. 
Very  common. 

1866.    May  28.  1869.    May  7.                       1873.  Hay  SI. 

1866.  June    4.  1870.    May  12.                     1874.  May  12. 

1867.  bnd  May  16.  1871.    May  10.                    1876.  May  17. 

1868.  May  19.  1872.    May  22.                    1876.  Jnne  6. 

3.    P.  major.  Wa^'hread. 

Bab.  289.  Hook.  267.  Benth  880. 

Pastures,  roadsides,  and  waste  places.  P.  Jnne  to  October. 

Bootstock  not  creeping ;  leaves  broadly  ovate,  erect,  or  spreading,  with 
abont  7  ribs,  toothed,  glabrons  or  slightly  hairy  ;  flower  stalk  not  farrowed,  1 
to  18  inches  high,  exceeding  the  leaves ;  spike  very  long  ;  anthers  purple. 
Very  common. 
1866.    by  June  7.  1869.    May  27.  1873.    June  8. 

1866.    1870.    Jnne   2.  1874.    Jnne  6. 

1867.  bud  June  19.  1871.    not  by  Jnne  28.      1876.    Jnne  6. 

1868.  Junes.  1872.    June  16.  1876.    June  20. 


NOTES  TO  PAGE  174. 

*  i.e.,  the  leaves  in  pairs  and  united  by  their  bases,  so  that  the  stem 
appears  to  pass  through  the  leaf. 

t  A  OytiM  is  where  the  flower-stalk  ends  in  a  single  flower ;  beneath  this 
issna  two  branohes,  similarly  terminated  by  single  flowers,  beneath  whioh- 
iflBue  two  other  pain  of  brandhAB,  and  so  on. 
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PBEFAOE. 

Fbox  some  oaoae  or  other  ihe  popularity  of  the  Sooiety  among  members  of 
the  School  has  diminiflhed,  whioh  has  been  strikingly  shown  by  the  great  de- 
crease in  the  number  of  its  Members.  Including. a  few  who  have  left  the 
School,  no  less  than  81  resigned  Membership  at  the  commencement  of  the 
Term ;  a  few  more  were  crossed  oH  the  List  for  yarions  reasons,  and  these, 
balanced  by  8  new  Members,  reduced  the  number  of  Members  of  the 
Society  at  the  end  of  the  Term  to  23.  There  are  yery  divided  opinions  as  to 
the  desirability  of  having  a  large  number  of  Members,  most  of  whom  do  not 
oare  in  the  least  about  the  welfare  of  the  Sooiety,  and  whose  only  object  in 
joining  is  to  get  as  much  pleasure  and  comfort  as  they  can  from  the  Field- 
days  and  Museum,  or  a  small  number  who,  if  they  do  not  actually  work  at 
Natural  History,  yet  show  in  other  ways  their  interest  in  it.  Certainly  the 
large  number  has  caused  much  damage  to  the  Museum,  the  repairs  of  which 
have  amounted  to  more  than  the  amount  received  from  Subscriptions :  fresh 
arrangements  have  been  made,  and  the  Committee  are  glad  to  report  that 
the  Museam  is  in  a  very  satisfactory  condition. 

The  only  Collections  which  have  at  all  increased  are  the  Ornithological 
and  the  Library,  the  former  by  some  specimens  kindly  supplied  by  H. 
DmcBLvroN,  Esq.,  who  has  taken  considerable  interest  in  the  matter,  and  the 
latter  by  several  donations  of  Books  and  the  completion  up  to  date  of  the 
various  Periodicals.  One  disadvantage  of  having  a  number  of  careless 
Members  was  the  disappearance  of  various  volumes,  some  of  them  unfortu- 
nately very  costly :  by  placing  all  under  lock  and  key,  and  by  the  appointment 
of  an  efficient  Librarian,  this  difficulty  has  been  overcome.  The  Committee 
go  on  the  principle  of  supplying  the  more  costly  works  at  the  expense  of  the 
Sooiety,  hoping  that  others  will  present  those  whioh  are  less  costly,  but  whioh 
aio  very  desirable  for  a  Museum. 


The  attendanoe  afc  the  meeiiiiga  haa  sot  been  good,  ononeortwooeoaBiona 
exoessiTely  bad.  It  beoomes  a  aeriona  question  whether  it  ia  fair  to  aak 
penoDS  to  read  papen  when  attendance  ia  so  yery  nnoertain.  This  haa  added 
oonaiderabl J  to  the  difficulty  of  providing  a  aofficient  number  of  papers,  and 
the  beet  thanks  of  the  Booietj  are  due  to  those  who,  notwithstanding  this 
great  sonroe  of  disoonragement,  haye  endearonred  to  make  onr  meetings 
interesting. 

The  Fnnds  of  the  Society  are  in  a  mj  satisfactory  oondition,  mainly 
attributable,  however,  to  the  fact  that  from  the  want  of  interest  in  the 
Garden  and  GoUeotions  generally,  the  heavy  expenses  in  connection  with  them 
have  been  avoided :  whether  this  is  any  real  gain  is  questionable.  The  sale 
of  the  last  Beport,  though  good,  entailed  a  loss  on  the  Society ;  the  Committee 
hope  to  avoid  such  a  misfortune  in  future. 

Of  the  Papers  printed  in  the  Beport,  the  first,  by  E.  F.  im  Thusn,  E8<^, 
was  written  in  conseqnence  of  the  paper  on  Darwinism  in  the  last  Beport. 
The  plate  to  illustrate  this  was  drawn  and  lithographed  by  W.  H.  Macdonald, 
Esq.,  who  has  thus  saved  the  Society  considerable  expense,  and  the  Committee 
here  beg  to  express  their  sincere  thanks  to  him  for  his  kindness.  The  second, 
by  A.  J.  BuBNisSy  on  the  recent  Arctic  Expedition,  will  prove  of  general 
interest.  The  excellent  map  to  illustrate  this  paper  was  kindly  drawn  by  W. 
M.  H.  MiLNiB.  The  third,  by  Miss  Prbston,  will  also  prove  interesting.  So 
little  is  known  of  Boumania,  and  so  much  has  been  talked  about  it  lately, 
that  on  receiving  some  accounts  of  personal  adventures  in  that  country,  Misa 
Pbiston  kindly  put  them  into  a  connected  shapes  with  such  other  information 
as  she  has  been  able  to  gather.  The  usual  Lists  of  Notices  will  be  found  in 
the  Beport,  as  well  as  fall  details  of  the  weather  of  the  past  year;  and 
finally,  the  oonoluding  portion  of  the  Flora  of  Marlborough :  thus  making  up 
a  Beport  which  the  Committee  venture  to  hope  will  not  be  inferior  to  its 
predeoesBors,  though  larger  than  any  hitherto  published. 
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BXTBACTS  FBOM  THE  BULBS. 


That  ihiB  Booiely  be  called  tlie  Karlboioiigli  College  Natural  Historj 

Sooielj* 

OoiuUbdion. 

That  the  Sooietj  oomist  of  ICembers  and  Roaannj  Memben. 

Qfictrs. 

That  the   Offloen   of  the  Sooietj  oonaiit  of  a  PreBident,  Seoretarj, 

Treaenrer,  Librarian,  and  Curator. 

suction  of  Qficors, 

That  the  Freeidant   have   the    aboolate  power    of    nominating   the 

Secretary. 

That   thoee   Members  of    the    Committee,    who    are    not   ez^offioio 

Members,  be  elected  terminaUj,  and  that  the  retiring  Members,  be  eligible 

for  re-eleotion. 

That  the  same  rule  applj  to  the  Treasnrer,  Librarian,  and  Curator. 

Manckgemont. 

That  the  affairs  of  the  Sooietj  be  oondnoted  bj  a  Committee,  consisting 

of    the    President,    Secretary,    Treasnrer,    and   three   other   Members    of 

the  Sooietj,  to  be  elected  from  and  bj  Members  of  the  Sooietj ;  three  of 

whom  shall  form  a  qnomm. 

Presidmit. 

That  in  case  of  an  equality  of  Totes,  the  President  shall  have  a  double 

or  casting  Tote. 

Beeretaty, 

That  the  duties  of   the    Secretarj   be   to   summon   meetings    (when 

necessarj)  of  the  Sooietj ;  to  keep  a  detailed  report  of  the  prooeedings,  as 

well  as  lists  of  Members  and  Visitors  present  at  eaoh  meeting,  and  generallj 

to  act  under  the  direction  of  the  Committee  in  all  matters  connected  with  the 

welfare  of  the  Sodetj. 

Librarian. 

That  the  duties  of  the  Librarian  be  to  keep  a  Catalogue  of  the  Librarj, 
with  the  names  of  the  Donors,  and  to  see  that  the  Librarj  Begulations  are 
carried  into  effect. 

Curator. 
That  the  Curator  be  responsible  for  the  order  of  the  Museum. 

Library, 
That  anj  Member  of  the  Sooietj  be  at  libertj  to  consult  anj  of  the 
books  belonging  to  the  Sooietj,  but  that  onlj  certain  yolumes,  to  be  decided 
CO  bj  the  Committee^  be  allowed  to  taken  from  the  room. 


That  members  of  the  Sooiety  be  pennitted  to  nie  the  Mnwiim  at  saoh 
honn  as  the  Committee  shall  appoint ;  but  that  in  the  af temooii  it  be  used 
ezcloBiTelj  for  the  purposes  of  Natural  History. 

Botwnical  Omrden. 

That  the  Grarden  be  under  complete  oontrol  of  the  President,  or  of  some 
person  appointed  bj  the  President. 

That  the  Ghurden  be  open  to  Members  of  the  Sooiefcj  at  all  timMi  and 
that  eaoh  Member  be  allowed  to  introdnoe  one  visitor. 

Field  Days, 

That  the  Field  Days  be  confined  entirely  to  Members  of  the  Society,  and 
that  the  President  appoint  a  day  on  which  names  must  be  given  in. 

Members, 

That  the  election  of  new  Members  rest  entirely  with  the  Gommittee. 

That  erery  Member  pay  a  terminal  subscription  of  2s.,  to  be  paid  at  the 
first  meeting  of  ^he  Society  in  that  term. 

That  if  a  Member  be  elected  after  the  commencement  of  the  term,  the 
amount  of  his  subcription  for  that  term  shall  be  settled  by  the  Gommittee. 

That  Members  have  the  right  to  introduce  two  visitors  at  all  general 
meetings  of  the  Society ;  to  have  personal  access  to  the  Museum,  and  to 
introduce  a  visitor  at  such  times,  as  shall  seem  fit  to  the  Gommittee. 

H<mor{My  Members, 

That  Honorary  Members  have  all  the  privileges  of  Members  except  the 
power  of  introducing  a  Member  of  the  School  to  the  meetings  of  the  Society. 

That  Honorary  Members  pay  6s.  a  half-year,  for  which  they  shall  be 
entitled  to  a  copy  of  the  Report. 

That  Honoraiy  Members  may  compound  for  all  future  subscriptions  by 
the  payment  of  a  sum  of  two  guineas. 

Biispeneian  of  Members. 

That  any  Member  be  liable  to  be  excluded  from  the  Society  by  the 
Committee,  if,  in  their  opinion,  he  shall  have  failed  to  show  sufBcient  energy 
in  the  working  of  the  Society. 

Sections, 

That  the  Society  consist  of  sections  to  be  formed  for  the  more  accurate 
study  of  the  different  branches  of  Natural  History,  and  that  every  Member 
must  belong  to  a  Section. 

That  the  question  of  the  number  of  Sections  be  left  open  for  settlement  at 
the  beginning  of  eaoh  term. 

New  Rules. 

That  any  Member  of  the  Society  have  power  to  propose  any  new  rule 
or  any  alteration  in  an  old  one,  prov  ided  the  motion  be  seconded  by  another 
Member. 
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MEETING  HELD  SEPTEMBER  20th,  1876. 


In  aooordanoe  with  a  resolntion  passed  at  a  Committee  Meeting  on  the  lOth^ 
an  appeal  had  been  posted  on  the  School  Notioe  Board,  asking  the  School 
to  fill  np  the  vacancies  caosed  by  the  departure  of  Members  from  the  School. 
The  number  of  Members  at  the  end  of  last  Term  was  49,  bnt  at  the  time  of 
meeting  only  17  appeared,  subsequent  enqniriee  oonfizming  the  impresBioii 
then  conveyed  that  all  the  others  had  retired  from  the  Society. 
At  the  present  meeting— 

W.  M.  H.  MiLNiR  was  nominated  Secretary. 
G.  F.  BoDwxLL,  Esq.  *\ 

A.  J.  BuBNBSB,  >  were  elected  on  the  Committee. 

H.  W.  Thatcher,       3 
H.  W.  THA.TCHSB  was  elected  Librarian. 
The  General  Meetings  were  fixed  for  Tuesdays,  October  8rd«  17th,  Slat  j 
Kovember  14th,  28th. 

The  Ctoological  Section  was  to  meet  on  erary  alternate  Fridayi 
beginning  with  September  22nd. 

Notices  of  seyeral  books,  some  of  them  of  value,  being  missing  from  the 
Library,  were  also  annonnced.  The  "  Zoologist"  and  *'  Land  and  Water  *' 
were  to  be  continued. 


MEETING  HELD  OOTOBBB  3bd,  1876. 


E.  F.  im  Thukn,  £sq.,  read  a  paper  on  HsBckeUsm,  giving  HssekePs  idea  of 
the  Evolution  of  Spedee;  and  then  tracing  the  Life  History  of  a  Sponge  to 
illustrate  the  theory. 

Dr.  Fergus  spoke  against  the  theory,  but  dwelling  prinoipftlly  on  the 
theological  side  of  the  question. 

The  President  remarked  that  none  of  his  objeotions  to  the  theory  had 
been  answered,  and  pointed  eut  in  what  way,  in  his  opinion,  the  theory 
faUed. 

Mr.  Huhne  also  alluded  to  the  drawings  of  animals,  on  some  of  the 
most  ancient  monuments,  from  which  we  may  oonolude  that  no  change  had 
taken  place  in  them. 
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The  Preiideiit  exhibited  a  monstrosity  of  Potato,  which  had  grown  throngli 
a  small  hole  in  an  Ojster  Bhell,  and  swollen  ont  on  each  side. 

Also  some  Herooles  Beetles  (DynasUa  Bercules)  presented  by  W.  6. 
M.  D'Urban,  Esq. 

There  were  present  20  Members  of  the  School ;  8  Honorary  Members ; 
and  6  Visitors,  including  Mr.  and  Mrs.  Bell. 

H^GKELISM. 

Lit  ma  begin  with  a  reary  simple  but  broad  statement.  AU  liying  things, 
plants  and  animals  as  well  as  those  rery  simple  organisms  (».«.  Protista) 
which  are  hardly  plant  and  hardly  animal,  are  descended  from  a  rery  few,  or  yet 
more  probably,  from  a  single  ancestral  form.  This  is  the  creed  of  EYolntion* 
ifts  as  formnlated  by  their  chief  English  representatiye,  Darwin. 

This  ancestral  form,  now  eztiiict,  was  the  simplest  oonceiTabls  organism, 
and  was  akin,  and  similar  to  the  simplest  existing  organism.  This  is  the 
doctrine  of  the  great  Gtorman  exponent  of  eTolntion,  Ernst  Hsdckel,  professor 
in  the  nnirersity  of  Jena.  * 

Darwinism  and  what  we  may  call  HfBokelism  together  give  a  very  fair 
view  of  the  whole  theory  of  evolntion.  This  theory  was,  as  of  course  yon 
know,  not  originated  by  either  of  these  men.  Darwin's  great  and  hononred 
work  was  not  the  disooyery  that  every  existing  animal  and  plant  has  origi- 
nated from  one  or  perhaps  several  common  parent  forms,  for  this  had  been 
done  long  before  his  time  by  Lamarck,  by  Qoethe,  and  by  many  another  great 
naturalist;  bat  what  he  did  was  to  discover  the  laws  according  to  which 
these  animals  and  plants  have  thns  descended  or  deviated.  Theae 
laws  which  he  discovered  and  which  are  now  known  thronghont  the  thinking 
world  as  the  laws  of  natural  selection,  of  the  strnggle  for  existence,  of  the 
■nrvival  of  the  fittest,  and  so  on,  he  formnlated  and  explained  to  the  natural* 
ists  who  already  believed  in  the  common  descent  of  all  living  things.  This 
body  of  written  laws  constitutes  Darwinism. 

Am  in  England  there  is  a  great  tendency  among  the  non-scientific  poblic 
to  talk  and  think  of  these  laws  as  though  they  constituted  the  whole  of  evolu- 
tion, and  as  I  know  they  have  been  discussed  on  more  than  one  occasion  in 
this  room,  it  seems  to  me  that  it  will  be  more  useful,  and  certainly  more  novel, 
if,  instead  of  repeating  Darwin's  wonderful  story,  I  give  you  a  sketch  of  the 
modem  German  contribution  towards  our  knowledge  of  evolution,  as  repre- 
sented by  Hrackelism.  The  essential  feature  of  Hfeckel's  work  is  that  he 
has  tried  to  construct  the  pedigree  or  family  tree  of  the  entire  animflJ  and 

*  It  is  only  fair  to  point  out  that  there  is  an  Anti-fisedkelian  Sohool  of 
Evolution  in  Giermany. 
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vegetable  Idngdoms  af  one  whole,  and  in  noh  a  way  as  to  show  the  intemla- 
tions  of  all  the  Tarioofl  forms,  as  well  as  their  "oommon  relation  te  their  first 
parent. 

This  first  parent  mnst  hare  been  the  simplest  oonoeivable  organism ;  not 
necessarily  the  simplest  of  the  still  living  forms,  bnt  the  simplest  coneeivahU 
living  form.  To  find  this  we  most  imagine  it  as  something  possessing  onlj 
those  parts  and  qualities  whioh  all  living  things  have  in  common.  That  is  to 
say  it  most  have  consisted  of  the  sobstaooe  called  Protoplasm  and  must  have 
been  capable  of  taking  in  food,  and  of  reproducing  its  kind.  From  something 
of  this  sort  all  other  living  things  have  originated. 

It  is  necessary  to  recall  to  your  attention  the  main  classes  of  living 
things.  They  first  of  all  fall  into  three  kingdoms ;  that  of  Animals,  that  of 
Plants,  and  that  of  the  Protista ;  the  last  kingdom  containing  certain  organ- 
isms, of  whioh  the  diatoms  are  the  best  known,  and  which  are  intermediate 
between  animals  and  plants.  Eioept  that  I  shall  presently  shew  you  the 
points  at  whioh  the  first  Plant  and  the  first  form  of  Protista  branched  off  from 
the  main  stem,  I  shall  say  nothing  to-night  of  these  two  kingdoms.  Of  the 
third,  the  Animal  kingdom,  you  mnst  bear  in  mind  that  it  is  distinguishable 
into  several,  now  usually  seven,  groups,  as  they  used  to  be  called.  That  is 
to  say  that  naturalists  consider  as  a  distinct  group  all  those  animals  which 
most  resemble  each  other  and  differ  mo  it  from  those  included  in  other  groups. 
But  in  modern  times  the  evolutionist  claims  to  have  discovered  that  these 
points  in  whioh  the  members  of  a  group  resemble  each  other,  and  differ  from 
the  members  of  all  other  groups,  are  due  to  the  fact  that  the  original  ancestor 
of  that  gn^onp  varied  off  from  the  main  [stock  and  transmitted  the  rudiments 
of  future  differences  to  all  its  descendants.  All  the  members  of  a  so-called 
<* group"  are  therefore  blood-relations,  and  are  in  no  way  connected  with  any 
other  animals  except  through  that  original  ancestor.  In  order  to  express  this 
blood-relationship  Hnokel  drops  the  term  "group"  and  substitutes 
« tribe/'  or  "  phylum.*'     The  seven  tribes  are  these  :— 


A. 


Primitive  Animals  (Proto«,a)  ...  {?„^^. 

/'SpongM. 

B.  Zoophyte. jcSjelB... 

(.  Hood  Jellies. 

C  Bing  worms. 

C.  Worms  ^  Sound  worms. 

(  Planarians,  &o. 

^  Sea  stars. 

DBt-"* te^^,. 

L  Sea*ononmbenb 
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/Flies. 

^■^"^i-opoaM ]sr^- 

CCnutaoeans. 

•     ( Slnga. 

F.  Molluofl   i  SnailB. 

(  MxunelB,  Ao, 

/Mammals. 

a.  Vorfcebrafcss ]  Amphibious  Animals. 

C  Fishes. 
Kow  the  least  defeloped  of  ihe  tribe  of  primitire  animals  are  not  only  the 
simplest  ezisting  animal  f  ormSi  but  answer  to  oar  definition  of  the  simplest 
conoeiTable  living  form ;  we  must  therefore  not  only  plaoe  them  at  the  foot  of 
the  tree  of  living  things,  bnt  most  also  consider  them  to  resemble  the  parent 
form  from  whioh  all  that  now  lives  has  sprang.  Let  me  describe  one 
of  these  to  yon  j  it  is  a  Moneron,  (fig.  A),  and  the  whole  body  consists 
of  an  exoeedingly  minnte  lamp  of  slime  or  protoplasm.  The  whole 
snbstanoe  is  of  one  sort  and  one  density ;  it  is  entirely  shapeless,  and  is 
able  to  extend  any  part  of  the  sarfaoe  of  its  body  into  an  irregnlarly  shaped 
process.  This  it  does  when  it  comes  in  contact  with  any  small  particles 
capable  of  serving  it  as  food;  when  this  happens  the  whole  body  of  the 
Honeron,  grows  as  it  were^  roand  its  food.  Again  when  its  body  has  attained 
a  certain  sise,  it  falls  into  two  parts,  (fig.  a.  1  &  2),  each  of  which  is  a  perfect 
Moneron.  Here  then  we  have  a  living  thing  consisting  merely  of  pare 
undifferentiated  protoplasm,  and  with  only  two  vital  powers,  that  of 
absorbing  food,  and  that  of  reprodacing  its  kind.  In  other  words,  it  was 
from  a  thing  of  this  sort  that  all  other  living  organisms  have  developed. 

With  this  Moneron  let  as  compare  any  one  of  the  cells  of  which  all 

living  things  are  bnilt  np,  maoh  in  the  same  way  that  a  brick  wall  is  boilt  ap 

of  brioks.    These  cells  are  small  lamps  of  slime  or  protoplasm,  and  wonld 

appear  originally  to  have  had  no  kernel :  this  oironmstanoe  we  infer  from  these 

two  facts ;  in  the  first  plaoe  each  living  thing  is  in  the  beginning  of  its  life 

ons  single  cell,  and  this  cell  has   as  far  as  we  can  see  with  oar  present 

microscopes  no  kernel ;  secondly,  we  have  great  reason  to  snppose  that  the 

original  form  of  cell  was  in  all  ways  identical  with  the  simplest  form  of  living 

thing:    However  this  may  be,  the  cell  soon  aoqnires  a  kernel,  and  it  is  by  the 

mere  increase  in  the  nnmber  of  each  cells  that  what  we  call  growth  in  any 

living  body  takes  place.    Now  the  first  form  of  cell,  the  lamp  of  protoplasm 

without  a  kernel,  is  in  all  ways  similar  to  the  first  form  of  life  ;  and  similarly 

the  second  form  of  cell,  the  cell  with  a  kernel,  is  in  all  ways  similar  to  the 

second  form  of  life.    I  say,  in  all  ways  similar,  beoaase  not  only  is  each  one 

of  the  cells,  whioh  in  greater  or  smaller  nambers  oonstitate  every  living  body. 


18 


•imilar  to  ibe  wliole  body  of  these  lower  animaUi  in  form  and  snbitanoe,  bnfc 
it  is  also  80  in  qualities ;  that  is  to  saj  that  eaoh  oell  of  yoor  body,  or  that  of 
any  other  animal  or  vegetable,  is  oapable  of  absorbing  food  and  of  reprodncing 
itself  by  division,  in  the  same  way  as  we  saw  the  Moneron  perform  these  aots  s 
and,  in  the  oase  of  those  oells  which  are  sufficiently  free  from  the  pressmn 
of  other  oells,  is  even,  like  the  Moneron  oapable  of  protruding  the  surface  of 
its  body  wall  in  any  direction.  From  all  this  we  find  that  the  lowest  living 
things  consist  of*a  single  cell,  while  all  those  of  a  higher  grade  consist  of  a 
number  of  similar  cells.  I  shall  not  delay  as  long  over  the  later  stages  of 
animal  development. 

Garry  your  minds  back  through  the  ages,  not  such  ages  as  are  reckoned 
by  thousands  of  years,  but  by  vast  and  indefinite  periods,  each  of  which 
lasted  for  millions,  perhaps  for  million  of  millions  of  years ;  through  time  so 
vast  that  it  is  inconceivable  to  the  human  mind,  which  passes  back  through 
it  much  as  a  child  might  walk  along  the  road  wondering  as  to  the  size  of  the 
universe.  In  those  earliest  times,  when  as  yet  there  was  no  life  on  the  earth, 
the  first  Moneron  came  into  existence.  Presently  this  divided,  and  then  each 
of  the  two  thus  produced  again  divided,  and  so  on  in  infinite  series  until  before 
long  the  whole  Laurentian  world  was  peopled  by  these  primaeval  animals. 

But  before  this  the  laws  of  variation  had  come  into  play.      A  single 

Moneron  found  itself  surrounded  by  circumstances  which  were  entirely  new  to 

its  kind.  For  instance,  it,  probably,  accidentally  absorbed  some  new  food-matter, 

which  acted  chemically  on  the  central  portion  of  its  own  substance,  hardening 

it  into  a  kernel.    We  know  as  a  fact  that  such  chance  variations  may  be  inherited 

by  the  descendants  of  those  forms  which  first  varied,  and  we  are  therefore 

justified  in  assuming  that  this  Moneron  became  the  ancestor  of  a  family  of 

new  animal  forms,  differing  from  the  old,  only  in  the  fact  that  each  of  the  new 

had  a  kernel  or  nucleus  in  the  centre  of  its  body.    This  is  no  hypothetical 

form  that  I  am  describing,  for  enormous  numbers  of  similar  animals  exist  at 

the  present  day,  under  the  name  of  Amcebse  (fig.  B).  This  primssval  Amoeba  was 

therefore  the  second  ancestral  form  of  the  Animal  kingdom.    But  before  *^i« 

stage  was  reached  ofcher  Monera  had  varied  from  the  ancestral  form  in  a 

slighter  degree  than  did  the  ancestor  of  the  Amoeba.    They  varied,  that  is  to 

say  into  the  countless  organic  forms  which  are  neither  animal  nor  vegetable, 

but  all  of  which  are  summed  up  in  the  kingdom  of  Protista.    About  t^i's 

stage  also  the  Vegetable  kingdom  branched  off  from  the  animal  line  in  this 

way ;  while  the  kernel  of  the  Primssval  Amoeba  was   being  formed,  for  of 

course  this  was  only  accomplished  by  a  gradual  process  extending  through 

many  generations,  some  Moneron  which  had  already  acquired  the  rudimente  of 

a  kernel,  was  placed  in  circumstances  which  caused  the  outer  surface  of  ite 

body  to  harden.    This  variation  it  transmitted  to  ite  desoendantgi  whioh 
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therefore  differed  from  all  other  Hfonera  and  Amoebe  in  tbat  their  bodies  were 
covered  by  a  hard  membrane.    It  thus  became  the  parent  of  all  plants. 

We  have  now  pnt  the  first  strokes  to  our  sketch  of  the  great  family  tree. 
The  Honeron  is  at  the  bottom.  Immediately  from  this  root,  the  Protista 
must  be  represented  as  a  growth  of  offshoots,  wbioh  have  never  developed  far. 
From  ont  of  this  low  growth  two  main  stems  spring  np  into  the  air ;  one  of 
these  is  that  of  the  kingdom  of  Plants,  with  which  we  now  have  nothing 
more  to  do,  while  the  other  represents  the  Animal  line. 


Tablv  I. 

Showing  the  relation    of  all  Uving  thing»  to  their  common  ancestor, 

the  moneron. 

Starfish        Arthropods        Vertebrates        MoUnsos 
I  I \ I 


Plants. 
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o 
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Worms 
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OastrsM 


PlansBa 

I 

Syn-Amceba 
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AmGoba 


Protista 
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Honeron. 


-\ 


[ 


a 


a 
c 


J 


The  seoond  stage  in  this  animal  line  we  have  already  foand  in  the  Amoeba, 
which  is  not  only  identical  in  form  and  in  qualities  with  tbe  cells  which  build 
up  every  animal  body,  but  exists  up  to  the  present  day,  and  may  be  found 
among  the  duck-weed  in  almost  every  pond.  On  the  other  hand,  the  next 
three  stages  no  longer  exist  as  distinct  animal  forms ;  while,  owin^  to  the  fact 
that  their  bodies  consisted  entirely  of  soft  slimy  protoplasm,  they  have  left  no 
fossil  traces.    It  is  as  weU  hereto  oall  attention  to  the  obvious  fact  that  it  is 
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only  ihoBB  Miimala  which  have  hard  parts  in  their  bodies^  or  whioh  seorete 
hard  shell-like  etraotnres  that  can  ooour  as  fossils. 

Yet  notwithstaDding  these  facts  we  may  see  the  primaBval  animals  which 
I  am  now  describing  any  day,  as  I  will  presently  show  yon.  The  first  of  these 
three  stages,  that  is  the  third  in  the  animal  line,  developed  directly  oat  of  the 
Amcsba  in  this  way.  A  single  Amceba  divided  itself  (fig.  Z)  into  two  animals  or 
cells  in  the  usual  way»  bat  these  two  instead  of  separating,  as  had  been  osaal, 
and  leading  independent  lives,  stack  together.  Again  when  these  became  fear 
cells,  all  foor  remained  attached.  This  process  was  continaed  ontil  in  place 
of  a  nnmber  of  separate  cells  each  living  as  a  distinct  animal,  there  was  a 
solid  ball,  formed  by  an  accomolatio  nof  jcells,  each  of  which  exactly  resembled 
an  Amoeba.  This  animal  may  be  called  a  compound  Am(Bba»  or  as  Haackel 
calls  it,  a  Syn-amceba  (fig.  0.)  In  appearance  it  so  closely  resembled  a  mulberry, 
the  cells  corresponding  with  the  little  globules  (drupes)  of  the  fruit,  that  it  has 
been  called  the  "  Morula." 

We  now  come  to  the  fourth  stage,  in  which,  unlike  the  last,  all  the  cells 
are  not  of  one  kind.  Each  of  the  cells  on  the  surface  of  the  body,  became 
prolonged  outwards  into  a  hair  (oilium).  This  was  effected  in  this  way ;  the 
simple  Amosbse,  both  the  primteval  and  the  existing  forms,  crept  about,  but 
were  incapable  of  moving  freely  in  the  water.  The  compound  Amoeba 
moved  about  more  freely;  but  presently  an  individual  arose  in  which  the 
cells  on  the  surface  stood  out  unusually  prominently ;  we  know  that  these 
cells  have  the  power  of  moving  any  part  of  their  surface,  but  since  they 
began  to  Uve  in  a  compound  state,  it  was  naturally  only  their  outer  surface  that 
were  free.  These  outer  extremities  were  then  the  only  part  that  they  could  move. 
The  motions  of  these  against  the  resisting  water  now  moved  the  whole  body, 
and  in  this  way  a  much  freer  mode  of  locomotion  was  acquired  and  proved  highly 
advantageous.  This  power  was  naturally  inherited  by  the  desoendents  of  the 
original  individual,  and  was  increased  in  each  sucoeeding  generaticm,  until  at 
last  the  prominent  surf^uses  of  the  outer  cells  become  lengthened  into  hairs,  by 
means  of  which  the  whole  animal  swam  freely  about,  instead  of  creeping,  as 
did  its  ancestors.  The  fourth  animal  stage,  called  the  Planssa,  (fig.  D)  was  thus 
completed.  It  had  a  round  solid  body,  consiBting  of  cells  of  two  kinds ;  those  in 
the  centre  of  the  body  being  still  exactly  similar  to  the  original  Amoeba  eells^ 
while  those  on  the  outer  surface  were  produced  into  long  hair-like  prooesseSi 
by  means  of  the  vibratory  movements  of  which  the  whole  animal  swam  freely 
about. 

The  fifth  stage  is  most  important;  it  is  called  the  Gastroaa  (ya^n^p), 
(figs.  E  k  EE)  because  it  is  the  first  animal  which  is  not  solid,  bat  has  a  stomach 
cavity.  Yon  willbest  learn  its  form  by  hearing  how  it  originated  from  the  Flauirrft. 
Trom  the  oantn  of  the  lolid  body  of  the  Utter  some  of  the  oeUe.in  aope  wij 
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dinippeared ;  HaBokel  in  one  plaoe  snggOBts  tliat  they  perhape  dissolTad  into  ft 
liqnid  state  by  the  prooeee  called  "  fatty  degeneration,"  and  that  the  liquid 
thns  produced  was  oonramed  aa  food  by  the  oellB  of  the  body  wall.  This  of 
conrse  caused  a  cavity  in  the  centre  of  the  body,  while  presently  some  of  the 
cells  of  the  body  wall  gave  way. 

The  animal  now  had  a  month  as  well  as  a  stomaohi  and  swam  abont 
the  ocean  in  the  form  of  a  hairy  cnp.  * 

HsBckel  ascribes  so  mnoh  importance  to  this  Gastroa,  that  he  has  called 
his  whole  scheme  the  Gastrsda  Theory. 

This  animal  is  the  last  of  the  tribe  of  primitive  animals,  and  consequently 
the  highest  of  that  tribe  on  the  stem  of  the  ftimily  tree.  From  this  point  a 
side  shoot  represeata  the  Zoophytes, 

Tabli  II. 

Family  2Ws  0/  the  Bwin  Trilm  of  the  Afi/imai  Kiiigdom,  •eeording  U  the 

gaetraea  theory. 

Starfish*  Arthropods.  Yertebrates.  Molluscs. 

J ! ! I 


Zoophytes. 


Worms. 


FrimitiTe  Animals. 

while  the  main  stem  passes  upward  to  the  worms.  Four  different  forms  of 
worms  represent  the  first  parents  of  the  four  higher  tribes  of  animals.  At  the 
point  where  the  Worms  are  on  the  family  tree,  the  stem  therefore  branches  out 
in  four  directions,  representing  respectively  the  tribes  of  Hulluscs,  Starfish, 
Arthropods,  and  Yertebrates.  In  other  words  these  four  tribes  are  in  no  way 
related  to  each  other  except  through  their  common  Worm  parent. 

Time  forbids  that  1  should  do  more  than  sketch  the  simplest,  that  is  the 
lowest*  branch  of  the  family  treoi  which  must  serve  as  a  sample  of  the  others. 

The  Zoophytes,  which  form  this  first  branch,  include  those  of  the  animals 
which  build  up  the  various  kinds  of  coral,  the  sea-anemones,  jelly-fish,  and  many 


*  It  must  be  remembered  that  the  words  "  stomaoh"  and  "  mouth,"  as  here 
used,  only  mean  a  cavity  in  the  centre  of  the  body,  and  an  opening 
tnm  that  oaviiy  to  the  outer  air. 
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oUier  kindred  forms*  Bat  Haookel,  apparentlj,  on  very  goodgronnds,  makes  a 
▼ery  important  addition  to  these  in  the  sponges.  I  propose  to  finish  off  mj 
■abjeot  by  telling  jon  the  life  historj  of  a  sponge,  by  whioh  we  shall  gain 
three  points. 

In  the  first  place  we  shall  justify  this  placing  of  the  sponges  among  the 
Zoophytes;  secondly,  we  shall  see  how  a  large  series  of  apparently  yetj 
different  animal  forms  all  develop  from  a  common  parent  form :  thirdly,  and 
especially,  I  shall  fulfil  my  promise  of  showing  you  how  we  know  that  the 
primsBYal  Plansa  and  GastrsBa,  though  they  are  now  extinct,  and  havB  left  no 
fossil  traces,  once  existed. 

Perhaps  the  most  striking  fact  whioh  we  see  in  watching  the  life  history, 
that  is  the  eTolation  of  any  individuobi  higher  animal,  is  that  it,  as  an 
individual,  passes  through  a  series  of  forms,  identical  with  the  series  of  forms 
through  whioh  its  tribe  has  passed.  For  example,  this  sponge  (fig.  Cf)  which  I 
BO#  put  before  you  has  actually  passed  through  a  series  of  forms,  each  of  which' 
oorresponds  with  a  stage  in  the  evolution  of  the  whole  group  of  sponges^ 
Svery  one  knows  that  the  butterfiy  passes  through  various  stages  before  it* 
becomes  a  butterfiy.  It  comes  into  existence  as  a  tiny  egg ;  so  tiny  that  we 
cannot  see  the  various  wonderful  changes  which  occur  in  it  before  it  becomes 
a  caterpillar;  this  in  its  turn  changes  into  the  chrysalis;  and  lastly,  ther 
dhiysalis  becomes  the  butterfly.  But  every  one  does  not  know  that  every  higher 
animal  passes  through  a  series  of  stages  as  diverse  as  those  of  the  butterfly.    - 

If  you  look  at  this  sponge  (flg.  Cf)  you  see  that  it  is  a  cup-like  body,  adhering 
to  the  ground  by  its  closed  end,  and  that  the  walls  are  much  perforated* 

This  very  sponge  whioh  you  see  before  you  was  once  a  formless  undifferen- 
tiated mass  of  protoplasm  (flg  A)  exactly  similar  to  the  primsoval  Moneron. 
A  little  later  and  a  kemel(nucleu8)  was  formed  in  this  protopla  sm  (flg  B),  sothatf 
the  embryo  sponge  was  in  this  stage  a  true  ^egg  cell,  resembling  the  primsdval 
Amoeba.  Next  this  egg  cell  separated  into  two  cells  (fig  Z),  then  into  four,  into 
eight,  and  so  on.  It  thus  assumed  a  form  corresponding  entirely  with  the 
primsaval  Compound  Amoeba  (fig  0).  The  young  sponge  now  assumes  another 
larval  form ;  instead  of  remaining  a  round  ball  of  cells,  all  of  which  are  of  one 
kind,  the  outer  cells  become  ciliated.  This  larval  form  is  called  the  Planula(fig 
D),  and  corresponds  to  the  Planea  of  the  Laurentian  ocean.  Just  as  this  latter 
developed  into  a  Gastroa,  so  does  the  Planula  of  the  young  sponge  develop 
into  a  corresponding  larval  form,  called  the  GhMtrula,  (fig  B  and  EE.) 

This  is  the  point  at  whioh  the  sponge  with  the  rest  of  the  Zoophytes 
branch  off  ftrom  the  main  stem  of  the  animal  kingdom 
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TABLE  m. 
FanvHy  Tree  of  the  Zoophyies,  and  of  tJi^  Sponges  in  paaiicMlar, 
Flint  Sponge.  Chalk  Sponae. 

J ^1 

I 

HnooaB  Sponge. 


Asonla.  Hjdra  and  otiier  Codlenterate. 

I      I 


FroiascnB. 

Gastnoa. 

The  Qastrala  is  therefore  the  last  stage  oommon  to  the  yonng  sponge  and  to 
(he  higher  animals.  The  Gastmla  of  the  sponge  sinks  to  the  bottom  of  the  sea 
and  becomes  fixed, (fig  F  and  FF.)  Itsoilia  being  no  longer  required  for  locomo- 
tion disappear.  In  this  stage  it  ezaotlj  resembles  the  primeaval  animal  (Asonla) 
which  was  the  oommon  ancestral  form  of  sponges  and  of  the  other  Zoophjtea.  It 
developed  a  series  of  tentacles  ronnd  the  month  of  the  cnp ;  this  was  all  that 
was  necessary  to  produce  the  strnotare  common  to  the  whole  coral  and  sea 
anemone  group.  A  little  later  these  developed  a  number  of  small  sacs,  con- 
taining an  irritating  nettle-like  fluid  which  they  hare  the  power  of 
discharging  against  their  enemies.  Many  of  you,  while  bathing,  may  have 
found  yourselves  regarded  as  enemies  by  jelly  fish,  and  been  stung. 

But  others,  instead  of  developing  tentacles  and  stinging;  sacs,  became  the 
ancestors  of  the  three  main  classes  of  sponges.  The  fixed  cup-like  Asonla  first 
became  a  true  sponge,  when  its  body  wall  became  porons(fig  6.)  These  earlieet 
forms,  called  mucous  spunges,  consisted  entirely  of  the  soft  animal  cells.  Bat 
by  and  by  they  began  to  secrete  matter,  sometimes  flinty,  and  sometimes 
chalky,  from  the  surrounding  water.  This  matter  they  built  up  into  a  delicate 
framework  (fig  G)  or  skeleton,  supporting  the  whole  body.  According  as  they 
secrete  flinty  or  chalky  matter  they  are  called  flint  or  chalk  sponges.  Of  the 
former  yon  have  an  example  in  your  oommon  bath  spnnge ; .  that  is  to  say  yoa 
use  the  flinty  and  elastic  fibrous  framework  of  the  spunge,  from  which  the  true 
spunge,  the  animal  protoplasm  has  been  removed.  Some  of  these  fliot  spunges 
weave  their  fibres  into  the  most  intricate  and  lovely  patterns.  The  moat  beautiful 
of  all  these  is  the  Venus'  flower  basket.  (E.  Speeiosa),  The  chalk  spunges 
again  are  equally  varied  in  apparent  external  form,  bat  have  essentially  the 
same  structure  as  all  the  other  spunges.      Now  Hadckel  has  watched  and 
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minutely  meaBiired  an  extraordinary  nnmber  of  the  larval  states  of  the  meet 
different  of  theee  spnnges,  and  has  fonnd  that  the  series  is  in  all  oases  the 
tHune ;  that,  namely,  whioh  I  hare  described  to  you.  Briefly  then,  each  spnng^ 
each  zoophyte,  each  animal  begins  life  as  a  simple  cell  (fig  B)  ;  then  this  changes 
into  a  mass  of  similar  cells  (fig  G);  in  a  later  stage  this  mass  becomes  hollow  (fig 
B  and  BE.)  In  the  case  of  each  Bpnng^  and  each  zoophyte  as  well  as  in  that  of 
iome  higher  animal,  the  individual  passes  through  each  one  of  the  ancestral 
stages  in  their  original  sequence.  In  the  case  of  other  higher  animals, 
each  individual  repeats  a  certain  number  of  the  ancestral  forms,  other 
links  have  dropped  out  of  the  chain,  but  those  forms  which  it  does 
repeat  are  always  repeated  in  their  original  sequence.  It  must  be  added 
that  the  first  three  stages  are  invariably  repeated  by  all  animals.  If  jou  take 
an  instance  from  among  the  higher  vertebrates,  for  instance  a  bird,  yon 
may  easily  watch  the  egg  through  the  first  three  stages,  and,  with  a  little 
more  patience,  through  the  later  stages. 

It  is  hardly  possible  to  over-estimate  the  importance  of  the  evidence  in 
favour  of  the  "  Theory  of  Evolution/'  borne  by  this  repetition  of  ancestral 
forms  by  the  individual.  In  the  first  place  it  enables  us  to  see  more  links  in 
the  long  chain  of  animal  forms,  which  have  disappeared  from  among  living 
animals,  and,  on  account  of  the  soft  nature  of  their  bodies,  have  left  no  fossil 
traces.  In  the  second  place,  it  seems  to  me,  that  it  most  completely  answers  the 
cry  most  frequently  raised  by  those  opponents  af  the  theory  of  evolution  who 
have  not  studied  the  evidence  in  its  favour,  that  is  to  say  by  the  greater 
number  of  its  opponents.  This  cry  of  theirs  is,  that  it  is  utterly  impossible  to 
conceive  the  evolution  of  a  highly  complex  animal  or  plant  from  a  simple  cell. 
Our  answer  to  this  is  that  it  is  not  only  quite  possible  to  conceive  it,  but  that 
it  is  even  quite  easy  to  see  it.  You  need  not  carry  your  thoughts  back  through 
limitless  time,  you  need  not  search  the  whole  crust  of  the  earth  for  the 
missing  links  of  the  chain ;  for  you  may  see  the  whole  process  occurring  under 
your  very  eyes. 

Such  is  a  little  of  the  evidence,  not  supplied  by  Darwin,  in  favour  of  what 
Is  usually  loosely  called  "  Darwinism,"  that  is  to  say  the  Theory  of  Evolution. 
I  shall  have  succeeded  in  my  purpose  if  I  have  attracted  the  attention  of  any 
of  you  to  the  fact,  that,  tremendous  as  is  tha  weight  of  Darwin's  own  evidence 
in  favour  of  evolution,  there  are  yet  other  enormous  masses  of  evidence  whioh 
are  being  brought  to  back  the  young  theory  of  evolution  in  its  struggle  with 
the  old  Teleological  doctrine  :  in  this  one  caee,  may  the  young  completely 
demolish  the  old. 


EXFLAKATIOK  OF  PLATE. 


-  The  Plate  repreeentfl  the  first  6  pximsByal  stages  of  Animal  Life : — 

A.  lat  stage :  Honeron,  life  historj  of 

a.  1.    an  indiyidiial  Moneron 

a.  2.    the  same  in  process  of  dlrision 

a.  8.    the  two  Monera  resulting  from  this  division. 

B.  Slid  stage :  Amosbai  life  history  of 

b.  1.    an  indiyidnal  Amoeba 

b.  2.    the  same  in  prooess  of  dirision 

b*  8.    the  two  AmoebOB  resulting  from  this  dirision 

b.  4.    an  Amoeba  in  a  state  of  rest. 

C.  Sri  iiage :  Compound  Amoeba  or  SjnamoBba. 

D.  Ath  stage :  Flanaea,  in  seotion ;  showing  the  central  celk  (which  retain 

their  original  form)  and  the  outer  cells  (which  become 
ciliated). 

E.  tih  stage :  Gastrsaa,  E  E,  same  in  section. 

The  Plate  also  represents  the  life  history  of  an  indiyidnal  Sponge.  Th» 
1st  stage  was  originaQji  probably  as  in  fig.  A. 

2nd  stage :  fig.  X,  and  fig.  Z  which  represents  Z  after  its  first  process  of 
division. 

8rd  stage :  fig.  C,  the  Momlay  answering  to  the  Compound  Amoeba. 

4lth  st%ge :  fig.  D,  the  Planula,  answering  to  the  Plan»a. 

&th  stage :  fig.  E,  the  Gastmla,  answering  to  the  Gastrsea. 

Gth  stage :  fig.  F,  the  Ascula,  and  fig.  F  F,  the  same  in  section. 

7ih  stage  t  fig.  G,  a  single  adnlt  sponge  person,  showing  the  pores  in  the 
body  wall,  and  the  fiinty  spicules.  A  portion  of  the  body 
wall  has  been  removed  to  show  the  central  body  cavity. 
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NOTE  TO  PAFEB  ON  '« H^CEELISM." 


Though  the  foregoing  paper  wai  not  written  as  any  answer  to  my  objec- 
tions, bnt  rather  in  order  to  put  before  Members  a  more  detailed  explanation 
of  the  Theory  of  Evolution,  it  may  still  be  considered  as  intended  in  some 
way  to  be  an  answer  to  them.  Bnt  I  do  not  think  that  any  one  of  my 
"  Objections  "  7uw€  been  answered. 

My  objection  as  to  the  whole  series  of  Erolation  depending  on  cTiance  is 
more  than  folly  sastained.  Hookel  not  only  denies  that  there  is  any  guiding 
Providence,  bnt  allades  to  the  subject  in  a  manner  most  oifonsiTe  to  those  who 
believe  in  it. 

It  will  be  observed  in  the  paper  that  every  change  is  attributed  to  ticoi* 
denial  circumstances,  (1)  accident  by  which  something  causes  a  hardening  of 
a  part  of  the  body  to  form  what  has  been  happily  termed  a  kernel,  the  essen- 
tially important  part  of  the  animal ;  (2)  moiutronUf,  by  which  the  cilia  are 
formed,  but  why  they  should  in  their  early  stages,  as  described  in  the  paper, 
be  for  the  " advantage"  of  the  animal,  I  do  not  see :  till  they  are  of  a  suffi- 
cient size  I  should  consider  them  very  disadvantageous.  It  is  curious,  too, 
how  such  a  beautifully  regular  system  of  Cilia  (not  scattered  indiscriminately, 
bnt  arranged  for  rendering  special  service  to  the  animal)  should  be  thus  formed 
by  purely  accidental  means ;  (8)  disMSS,  by  which  a  very  important  cavity  is 
formed.  It  is  very  true  that  in  its  earlier  stages,  digestion  may  go  on  equally 
well,  whether  the  animal  be  turned  inside  or  out,  as  in  the  case  of  the  Hydra, 
but  when  this  is  taken  in  connection  with  the  arrangement  of  the  cilia,  it 
seems  most  marvellous  that  all  these  beautiful  adaptations  should  go  on,  sub- 
ordinated to  one  another,  and  all  be  the  result  of  mere  accident  or  chance 
of  the  very  lowest  type. 

One  word  more.  These  various  stages  of  development  primarily  took 
"millions  of  millions*'  of  years  to  be  brought  about,  the  missing  links  are 
filled  up  by  an  examination  of  what  takes  plaoe  in  the  development  of  an 
embryo— these  latter  changes  are  accomplished  in  a  few  days  or  even  hours. 
What  peculiar  "accident"  has  happened  by  which  these  changes  are  accom- 
plished in  so  short  a  time  now  ?  Perhaps  it  is  an  "  inherited  power."  If  80> 
whence  did  that  Power  come  P  " — T.  A.  Preston. 


MEETING  HELD  OOTOBEB  17th,  1876. 


F.  B.  HuLHi,  Esq.|  doUyered  a  moii  intereflting  leotme  on  "Gothio 
Arohiteotiire/'  iUastrating  hia  remarks  bj  drawing!  on  a  blaok  board.  Com- 
menoing  from  the  earliest  times,  he  traced  it  np  to  the  **  Early  English 
Period,"  when,  time  proving  insufficient,  he  was  obliged  to  postpone  anj 
f orther  remarks  to  a  future  opportunity. 

The  President  exhibited  yarious  speoimens  to  show  the  nature  and  stmo- 
tare  of  bone  and  of  the  union  of  broken  bones. 

The  meeting  was  miserably  attended.  There  were  present  6  members, 
the  Secretary,  S  hon.  members,  and  2  Tisitors. 


The  meeting  for  October  81st  was  deferred  in  oonsequenoe  of  the  exoee- 
siye  want  of  interest  shown  by  the  bad  attendance  at  the  last  two  meetings. 


At  apriyate  meeting  held  Noy.  8th,  0.  Y.  Hume  undertook  the  duties  of 
Librarian,  as  H.  W.  Thatcher  found  it  impossible  to  be  as  mudh  in  the 
Museum  ae  was  desirable.  Other  arrangements  were  made  for  the  greater 
order  9ad  oomfort  of  the  Museum. 


MEETING  HELD  NOVEMBER  8th,  1876. 


D.  E.  OLryiEB  read  a  paper  on  the  Solar  System,  which  was  followed  by 
a  discussion  in  which  but  a  few  members  took  part. 

There  were  80  persons  present,  14  [members,  1  hon.  member,  and  15 
yisitors. 


MEETING  HELD  NOVEMBER  28th,  1876. 


A.  J.  BuRinss  read  the  following  paper  on  the  late  Arctic  Expedition. 
There  were  14  members,  1  hon.  member,  and  17  yisitors  present. 

THE  LATE  EXPEDITION  AND  ITS  RESULTS. 

On  March  23rd,  Mr.  Beesly  read  a  paper  on  the  object  of  the  Expedition, 
which  was  just  g^ing  to  le\ye  England.  That  Expedition  left  our  shores,  and 
has  now  returned  ;  I  therefore  intend  to-night  to  pat  before  yon  as  well  as  I 
oan,  the  yoyage  aad  an  ontline  of  the  results  obtained.  Ko  donbt  yon  hare 
all  read  an  acc^ant  of  it  in  the  papers^  and  haya  also  seen  the  illustrations 


■hawing  potitioiui  of  the  ihipa  at  different  times,  and  representing  the  diffieul- 
tiee  of  oledge  trarelling.  Bat  I  think  I  am  safe  in  saying  that  very  few  of 
yon  have  a  olear  idea  of  the  incidents  of  the  yoyage  from  Disoo  to  Cape  Union 
and  baok.  I  propose  then  to  describe  this  voyage,  aooording  to  all  the 
aooonnts  whioh  hare  been  issaed  up  to  the  present  time. 

The  Expedition  left  Portsmoath  May  29bh,  aooompanied  by  the  Yalorons, 
and  after  making  a  very  stormy  passage  across  the  Atlantio,  arriFed  at  Disoo 
Island,  where  a  good  sapply  of  coal  was  taken  in  from  the  Yalorons  The 
Alert  also  took  on  board  thirty  dogs  and  a  driver.  The  two  ships  left  Disco 
at  one  o'clock  in  the  evening  of  July  16th,  taking  the  inspector  of  North 
Greenland  on  boctfd  the  Alert.  The  Discoyery  was  in  tow  of  the  Alert,  and 
hla  boat  in  tow  of  the  Disoovezy.  The  next  morning  they  arrived  at  Bieten- 
bank,  a  small  island  thirty  miles  north,  between  Disoo  Island  and  the  main 
land.  Here  the  Discovery  shipped  thirty  dogs.  A  hunting  party  was  sent 
oat,  which  sncceeded  in  obtaining  a  considerable  quantity  of  birds :  another 
party  paid  a  hasty  visit  to  a  neighbonring  glacier. 

The  dayUght  now  lasted  daring  the  whole  twenty -four  honrs.  The 
Yalorons  left  at  four  on  the  next  day,  and  proceeded  to  the  coal  seams  to  take 
in  coal,  to  make  np  for  that  which  had  been  transferred  to  the  Alert  and 
Discovery.  At  seven  p  m.  on  Jaly  17th,  both  ships  sailed  oat  of  the  Waigat 
Strait,  and  signalled  their  last  farewell  to  the  Yalorons.  At  Proven,  a  small 
settlement  a  few  miles  farther  np  the  coast,  the  Eskimo  dog 'driver,  Hans 
Petersen  was  taken  on  board.  This  man  had  accompanied  the  Expeditions  of 
Kane,  Hayes,  and  Hall,  and  was  very  highly  spoken  of  by  Dr.  Kane. 

After  leaving  IJpemivick,  the  two  ships  steimed  northward  between  the 
mainland  and  the  islands  to  Kanjitok  Island  {It  is  high).  Here  they  were 
enveloped  in  a  thick  fog,  and  diffiooUies  of  navigation  presented  themselves, 
on  aoconnt  of  the  sunken  reefs,  which  barred  the  narrow  channels.  These 
reefs  were  not  marked  in  the  chart,  and  accordingly  an  Eskimo  was  engaged, 
who  professed  to  know  the  ooasb.  On  the  23rd  of  July,  under  the  guidance 
of  two  Eskimo,  who  had  been  taken  on  board,  they  proceeded  cautionsly 
amongst  the  numeroos  islets,  which  stadded  the  coast.  The  fog  was  very 
thick,  and  the  soundings  gave  no  bottom  with  100  fathoms  of  line.  Suddenly, 
however,  the  Alert  grounded,  and  it  became  apparent  that  the  Eskimo  had 
overlooked  the  fact  the  two  ships  drew  more  water  than  their  Kyacks.  As 
the  tide  went  down  the  Alert  with  the  Discovery  in  tow  was  left  resting  on  the 
bank,  but  on  the  retnrn  of  the  tide,  the  ship  was  got  off  without  any  damage 
being  received.  The  fog  having  lifted,  the  Expedition  quickly  passed  the 
Brown  Islands,  through  an  open  lea.  Captaiu  Nares  was  of  opinion  that  the 
calm  weather  was  Ukely  to  continue,  and  therefore  determined  to  cross 
Melville  Baj  instead  of  making  the  naoal  detour  round  the  coast. 


24 


The  vse  of  sfceam  yeaselB  wm  most  apparent.  Botii  Teamlf  at  fall  speedy 
charged  through  the  fioeSi  consisting  of  very  rotten  ice,  and  of  about  260  yards 
in  diameter.  After  running  60  miles,  the  sea  beoame  more  and  more  open, 
and  by  9.80  of  the  25th  of  Jaly  they  sighted  the  high  lands  of  Cape  York,  and 
by  II  o'clock  were  fairly  in  the  North  Water,  baring  trayersed  the  Middle 
Pack  in  the  unprecedented  time  of  8  hours.  Soon  after  sighting  land,  the 
**  DisooTcry  "  parted  company  to  communicate  with  the  natives  at  Cape  York, 
while  the  "  Alert "  proceeded  towards  the  Carey  Islands. 

A  vast  collection  of  icebergs  had  accumulated  at  New  York,  being 
brought  up  by  the  East  Greenland  Ice  Current,  which  rounds  Cape  Farewell, 
and  advances  up  the  West  Greenland  coast,  to  Melville  Bay.  More  westward, 
out  to  sea,  these  were  less  numerous,  which  Captain  Nares  attributes  to  the 
current  coming  down  Smith's  Sound  and  forming  the  Labrador  Current, 
sweeping  them  away. 

After  communicating  with  the  natives  at  Cape  York  the  **  Discovery  " 
made  for  the  Carey  Islands,  where  she  was  rejoined  by  the  Alert. — ^July  26th. 
A  large  depot  of  8600  rations  was  deposited,  and  a  cairn  erected,  containing 
a  record  of  the  Expedition  so  far.  Passing  between  Hakluyt  and 
Northumberland  Islands,  the  Expedition  anchored  near  Port  Foulke  at  8  a.m., 
July  the  28th  Lyttleton  Island  and  Lifeboat  Cove,  the  scene  of  the  wreck  of 
the  Polaris,  were  visited,  but  scanty  remains  were  found  in  the  cache,  the 
only  valuable  objects  being  a  few  boxes  containing  among  oth-?r  things  the  log 
or  a  copy  of  it.  On  Lyttleton  Island  a  cairn  containing  a  record  was  erected. 
The  sportsmen  who  went  in  search  of  game  on  the  high  grounds  of  the  main- 
land, reported  an  ice-blink  to  the  north :  by  an  ice-blink  is  meant,  a  yellow 
appearance  in  the  sky  due  to  the  reflection  of  the  light  from  the  ice  ;  so  that 
reporting  an  ice>blink  meant  to  say  there  must  be  an  extensive  field  of  ice 
towards  the  north,  and  this  was  the  first  indication  they  received  of  their 
coming  difficulties.  Port  Poulke  is  considered  by  Captain  Nares  to  be  better 
adapted  for  an  arctic  wintering  place  than  any  other  bay  along  either  the 
east  or  the  west  coast.  A  warm  current  aided  by  northerly  winds  keeps  the 
ice  constantly  broken  in  winter,  and  promotes  an  early  spring  and  an 
excellent  seal  and  walrus  fishexy.  The  sea  thus  freed  from  its  icy  covering 
warms  the  air  in  winter,  and  promotes  vegetation,  which  at  this  part  of  the 
coast  is  very  abundant.  The  sea  abounds  in  seals  and  walrus  :  thus  an 
excellent  supply  of  fresh  meat  is  secured,  a  fact  which  plays  a  most 
important  part  in  all  expeditions.  On  July  the  29th,  both  ships  sailed  across 
the  straits  to  Cape  Isabella,  and  erected  a  cairn,  in  spite  of  a  thick  snow 
storm.  On  the  following  day  after  working  their  way  slowly  through  the 
pack,  past  Baird  Inlet  and  Leconte  I.,  both  ships  were  secared  in  a  small 
harbour  which  was  named  after  Lieut.  Sabine.    A  depot  was  deposited  on  ono 


of  the  ideto  most  suitable  for  iladge  trarellmg,  and  a  oaim  oontaming  a 
reoord  on  the  highest  islet.  The  nature  of  the  pack  had  changed  to  mach 
older  ice,  made  np  of  heavy  floes  of  from  10  to  12  feet,  and  very  maoh  decayed 
and  honeycombed.  The  ships  were  detained  three  days  in  Payer  Harbour, 
being  nnable  to  pass  Cape  t^abtne,  on  account  of  the  pack :  so  many  times  did 
they  attempt  to  g^t  ont  of  this  hirbonr  and  have  to  return,  that  the  sailors 
gave  it  the  name  of  ''Bide-a-wee  Harbour."  After  numerous  fruitless 
attempts  to  escape  from  their  temporary  prison,  they  at  last  managed  to 
round  Cape  Sabioe,  and  made  all  sail  along  the  southern  shore  of  Hayes  Sound 
for  a  distance  of  20  miles,  securing  the  ships  in  a  snug  harbour,  the  shores  of 
which  abounded  in  game.  Two  gladers,  which  united  at  the  head  ef  this  bay 
suggested  the  name  of  Twin  Glacier  Valley.  On  August  the  6th  the  ships 
made  sail  across  the  channel  to  Cape  Albert,  a  headland  of  the  most  southern 
of  what  hare  hitherto  been  supposed  to  be  islands,  but  which  have  been  shewn 
by  Captain  Nares  to  be  connected.  An  attempt  was  next  made  to  take 
advantage  of  an  opening  in  the  ice  to  round  Yictoria  Head,  but  before 
midnight  they  were  hopelessly  beset,  and  the  floe  to  which  they  were 
attached  was  drifting  rapidly  towards  an  iceberg.  Preparations  were  made 
for  receiving  a  severe  nip,  and  rodders  and  screws  were  unshipped  in  anticipa- 
tion of  the  approaching  danger.  The  ''Discovery"  was  relieved  from  her 
dangerous  position  by  the  floe  wheeling  round,  and  changing  its  line  of  advance 
in  the  direction  of  the  "Alert."  Fortunately  the  iceberg,  when  only  100 
yards  off,  by  turning  round  became  a  defensive  buffer  instead  of  a  threatening 
foe,  and  the  ship  escaped  with  a  slight  nip,  and  was  secured  in  the  back- 
water formed  behind  the  berg.  Both  vessels  were  employed  for  the  next  24 
hours  in  pressing  through  the  ice,  with  full  steam  up  and  dodging  through  the 
narrow  lanes  of  water,  at  the  risk  of  nip^  and  the  loss  of  their  boats.  The 
"  Discovery  "  on  this  occasion  displayed  her  superior  quilities  to  the  *'  Alert" 
in  forcing  a  way  through  the  ice.  Having  less  beam  and  a  finer  bow  she  was 
enabled  to  charge  the  ice  at  full  speed,  and  break  through,  and  then  back  for 
a  second  blow,  and  so  on  till  a  way  was  cleared. 

On  the  8th  of  August  at  8  a.m.  they  had  reached  the  land  water  off  Cape 
Yictoria  "  having  sustained  no  more  serious  damage,  daring  this  severe  trial 
than  sprung  rudder  heads,  consequent  on  going  full  speed  a-stera."  Several 
inaccuries  in  the  Chart  are  here  pointed  out  by  Captain  Kares. 

It  is  not  quite  certain  whether  Hayes  Sound  is  a  channel  connecting 
some  seas  with  Smith's  Sound  or  not,  or  whether  it  is  merely  a  deep  inlet. 
The  absence  of  bergs  and  heavy  ice  high  up  the  sound  might  suggest  that  it  is 
dosed ;  but  the  configuration  of  the  land,  added  to  the  fact  that  the  ebb  tide 
oomiog  from  the  east  is  much  stronger  than  the  flood  coming  from  the 
weet^  andalao  the  abondanoe  of  Eskimo  remains,  which  naiiaUy  line  the 


■bom  of  oihftimoliiy  seonii  io  point  it  oat  m  a  ohimol.  Aftor  ronndiag  Oapo 
Yictoria,  the  ships  were  seonred  to  the  floe  in  PrinceH  Marie  opening,  and  at 
high  water  then  proceeded  to  Franklin  Pierce  Baj.  On  the  following  morning, 
after  erecting  a  cairn  contaiaing  a  record,  close  to  Gape  Harrison,  thej 
attempted  to  ronnd  Gape  Prescot.  Glose  to  Norman  Lockyer  Island,  is  Walms 
Bhoal,  so  called  from  the  nnmerons  ancient  remains  of  Eskimo,  who  had  snb- 
sisted  on  Walrus,  the  bones  of  which  animal  la/  scattered  about.  The  Slow 
Tidal  motion  in  Franklin  Pierce  Bay  denotes  that  the  Bay  lies  out  of  the 
general  ran  of  the  tide,  and  perhaps  will  prove  to  be  only  a  deep  inlet.  As 
August  is  proverbially  a  quiet  Honth  in  the  Arctic  Regions,  and  the  western 
mountains  preyent  winds  blowing  off  the  shore,  the  ice  sticks  doeely  to  the 
shore,  and  adraace  is  by  no  means  rapid.  The  pack  in  the  oifing  oontained 
some  Tory  old  hummocky  ice. 

They  were  detained  a  fortnight  in  this  neighbourhood,  and  during  thia 
period  a  constant  watch  was  kept  on  the  ice ;  yet  though  several  openings 
shewed  on  ahead,  Gaptain  Nares  felt  convinced  that  if  he  ventured  into  the 
pack,  he  would  very  soon  be  carried  away  southward.  In  Walrus  Shoal  itself, 
they  were  detained  8  days.  On  August  the  12thj  the  ebb  tide  cleared  off  the 
ice  from  the  shore,  during  a  calm,  and  enabled  them  .to  round  Gape  Hawkee ; 
but  the  flood  tide  coming  up,  brought  back  with  it  the  ice  and  so  they  were 
hemmed  in  once  more.  On  August  13,  after  blasting  the  ice,  they  managed 
to  secure  a  dock  for  the  ships.  Gontiuued  blasting  effectually  cleared  a  way, 
and  no  further  check  was  experienced  until  abreait  of  Gape  Fraser.  The 
character  of  the  pack  had  now  changed  from  detached  pieces  of  6  to  8  feet  in 
thickness,  to  old  hummocky  ice  from  12  to  20  feet ;  its  peculiar  blue  colour 
denoting  great  age.  Through  this  barrier  the  ships  bored  with  full  steam  up, 
rounded  Gape  Frazer,  and  on  Aagnst  19  were  fairly  in  Kennedy  Ghannel.  Off 
Gape  Gollinaon,  both  ships  took  refuge  behind  shelter  from  the  ice,  in  a  back- 
water formed  behind  a  huge  ice-berg,  which,  projecting  far  into  the  sea, 
directed  all  the  ice  down  the  Ghannel,  and  left  a  clear  safe  harbour  behind  it. 
Here  the  current  rushed  along  with  considerable  velocity. 

A  dear  voyage  was  made  across  Slennedy  Ghannel  up  to  Gape  Morton, 
where  they  were  once  more  stopped  by  the  ice,  and  had  to  seek  safety  in 
Bessel's  Bay.  While  detained  there,  Gaptain  Kares  ascended  Gape  Morton, 
which  is  about  2000  feet  above  the  level  of  the  sea.  From  this  elevated 
position,  he  saw  right  along  north,  as  far  as  Gape  Union.  Up  to  Lady  Frank- 
lin Sound  the  west  coast  appeared  clear  of  ice,  while  on  the  east  coast  the  ice 
seemed  very  heavy  opposite  Polaris  Bay.  Hastily  getting  under  weigh,  the 
expedition  reorossed  Kennedy  Channel,  and  entered  Lady  Franklin  Sound. 
On  August  86th  a  small  harbour  was  discovered  on  the  north  side  of  the 
Sounds  to  which  the  name  of  "Piscoveiy  Harbour"  was  given.    Vegetation 
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WM  f  ftirly  abundant  here,  and  game  as  well,  9  musk  oxen  being  abofc  soon 
after  their  arriyal.  It  was  in  this  bay,  that  Captain  Kares  determined  to 
leave  the  "  DiBOoyerj."  Its  position  was  Lat.  81  deg.  44m.  N.,  and  long.  66 
deg.  8m.  W.  On  Angnst  26th,  the  two  ships  parted  company,  the  **  Alert " 
taking  with  her  a  sledge  party  belonging  to  the  "  Discovery,"  commanded  by 
Lieutenant  Wyatt  Bawson.  Soaroely  had  the  "  Alert "  got  outside  Lady 
Franklin  Sound,  than  she  was  stopped  by  the  ioe ;  and  after  vainly  endea- 
Tonring  to  bore  through  it,  was  compelled  to  return  to  Disooyery  Harbour. 
Two  days  after,  the  ioe  cleared  away  from  the  shore,  and  the  "Alert"  was 
just  preparing  to  start  when  a  thick  fog  came  on,  and  put  an  end  to  all  opera- 
tions for  the  time  being.  When  the  fog  lifted,  it  was  low  tide,  and  the  ship 
was  discovered  to  be  in  a  small  basio  with  mud  sides,  from  which  it  was 
impossible  to  escape  till  high  tide.  After  extricating  themselves  from  this 
helpless  position,  they  made  a  clear  sail  up  to  Cape  Beechey,  a  distance  of  16 
miles,  where  they  were  unfortunate  enough  to  get  their  rudder  injured.  For- 
tunately a  spare  one  was  on  deck.  At  this  point  in  the  voyage  an  unexpected 
relief  appeared,  in  the  shape  of  three  musk  oxen,  which  the  hunters  succeeded 
in  shooting.  Next  day  they  advanced  to  Lincoln  Bay,  and  had  a  most  excit- 
ing race  to  escape  a  nip  from  an  iceberg.  The  ice  by  this  time  had  become 
highly  dangerous  and  of  an  extraordinary  character.  The  very  heavy  ice  on 
shore  forced  the  vessel  out  into  the  pack,  and  she  was  now  in  a  position  of  the 
extremest  peril :  surrounded  on  every  side  by  a  mass  of  pack  ice,  consisting 
of  very  andent  floes  of  about  80  feet  in  thickness,  and  extending  from  1  to  4 
miles.  As  the  huge  hummocks  ground  past  they  lifted  up  the  ship's  boats, 
but  luckily  did  not  damage  them  seriously. 

There  was  now  no  doubt,  that  they  were  approaching  a  region  of  ioe, 
which  resembled  and  was  perhaps  connected  with  the  ice  on  the  west  ef  Bank's 
Land.  Just  a  word  about  that  ice.  On  August  16th,  1860,  the  Investigator, 
Captain  Mc.Olintook,  ran  from  the  mouth  of  the  Maokenzie,  into  what  appeared 
open  water.  After  sailing  about  90  miles,  the  alarming  discovery  was  made, 
that  they  had  run  up  an  inlet  in  a  vast  sea  of  ice,  which  now  stopped  all 
advanoe.  Hastily  returning,  they  managed  to  avoid  the  closing  in  of  the  ice. 
In  August,  1861,  the  Investigator  again  examined  this  ice.  It  was  about  80 
feet  thick.  The  surface  resembled  rolling  hills,  some  of  them  100  feet  from 
base  to  sammit.  Captain  CoUinson  of  the  Enterprise,  in  1860,  in  attempting 
to  sledge  on  it,  had  his  sledges  broken,  and  one  of  the  crew  broke  his  thigh. 
Drift  wood  which  must  have  come  from  the  mouths  of  Siberian  rivers,  is 
found  on  the  West  Coast  of  Banks  Land,  and  on  Prince  Patrick  Isle ;  a  cir- 
cumstance shewing  that  this  sea  of  ancient  ice  is  subject  to  movements  which 
are  at  present  unexplained.  Its  extent  is  almost  beyond  comprehension.  It 
is  boandod  on  the  aoath  by  ths  shorai  of  K.  Ameriofti  on  the  east  by  Bftek*! 
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Land  aod  Prince  Pafcriok  Ide }  and  on  the  weefe  by  EeDefct  Land,  while  to 
north  it  stretohes  an  nnknown  distanoe.  Bnt  this  area  has  prored  to  be  oolj 
a  corner  of  an  ooeani  which  in  its  frosen  state  would  appear  to  oorer  the 
North  Polar  Begion.  The  distance  from  Eellett  Land  to  Beanmonfs 
farthest  being  about  1140  miles.  We  left  the  '*  Alert "  caught  in  the  pack, 
bj  Lincoln  Bay.  On  September  Ist,  after  baying  straggled  oat  of  the 
pack,  thej  ran  up  Kennedy  Channel,  before  a  stiff  gale  at  9^  knots  an  honr, 
with  an  open  water  ahead.  At  noon,  on  reaohiog  lat  82  deg.  24m.,  the  encign 
was  hoisted  in  honour  of  haying  attained  the  hightest  north  latitude  eyer 
reached  bj  a  ship.  In  Bobeson  Channel  they  found  the  cliffi  yery  steep, 
and  consequently  the  ice  grinds  close  up  against  them,  instead  of  stranding 
in  the  shallow  water.  But  after  rounding  Cape  Union,  the  shore  became  low, 
and  the  land  trended  away  to  the  west.  The  ioe  grounds  in  about  100  feet 
of  wator,  forming  an  inner  harbour  or  basin,  fringed  by  a  wall  of  ioe  60  feet 
high.  A  sad  disappointment  awaited  them  here.  The  land  represented  by 
Hall  to  haye  been  seen  to  the  north,  was  no  longer  yisible,  and  the  gigantic 
masses  of  ancient  floe  ioe  only  proyed  too  dearly  that  they  were  on  the 
shores  of  a  frozen  ocean.  Still  hope  was  held  out  that  the  thick  fog  which 
hung  oyer  the  ice  might  be  obscuring  the  reported  land.  A  seyere  gale 
looked  as  if  it  promised  to  driye  the  ice  off  the  shore.  But  on  the  contrary, 
the  great  fields  remained  almost  motionless,  and  there  was  no  doubt  that  the  ioe 
had  dosed  up  for  the  winter,  and  would  not  moye  again  till  next  summer. 
The  pack  ioe  extended  close  up  to  Gape  Sheridan,  and  during  a  furious 
g^le,  which  raged  during  the  night,  the  ice  stuck  to  the  shore  with  unusual 
pertinacity,  and  little  hope  was  held  out  of  being  able  to  round  Cape  Sheridan. 
On  the  morrow,  September  2nd,  the  wind  changed  from  S.W.  to  N.E.,  and 
the  ice  was  rapidly  driyen  in  towards  the  shore.  A  most  eidting  scene  en- 
sued. The  "  Alert "  was  outside  her  dock,  waiting  to  take  adyantage  of  any 
opening  in  the  ice.  By  means  of  hawsers  and  other  appliances  the  crew 
oontriyed  to  haul  the  yessel  stem  first  into  the  dock ;  but  not  a  moment  too 
soon.  The  pack  now  acted  as  a  protection  instead,  ite  great  solidity  and 
sise  f ordng  fresh  pieces  of  ioe  on  shore,  and  thus  xdieying  the  yessel  of  many 
unpleasant  ndghbonrs.  An  extraordinary  phenomenon  was  witoessed  at  this 
time,  which  indicated  the  yast  power  of  the  ice.  At  times,  a  huge  floe 
drifting  past,  caught  on  the  bottom,  and  the  end  furthest  away  from  the 
shore,  £^t  broken  off  from  the  parent  mass,  and  swung  round  in  shore.  The 
main  piece  now  relieyed  of  a  great  part  of  ite  wdght,  also  swung  roand, 
but  came  into  contact  with  the  piece  broken  off ;  this  it  slowly  and  majestically 
forced  on  shore,  pushing  up  a  mass  of  many  thousands  of  tons,  as  if  it  had 
been  a  mere  piece  of  cork. 


On  September  6th,  Oommaader  Markham  and  Lieutenant  Aldrich  wen 
deepatohed  to  explore  a  harboar  eight  mllee  off,  and  see  if  it  wonld  be  a 
saitable  wiotering  place.  On  September  11th,  the  fog  having  oleated  np, 
thej  were  nnable  to  discover  any  signg  of  land  to  the  north.  Three  dajs 
afterwards  the  ioe  shifted  from  the  shore,  but  owing  to  the  fact  that  thej* 
were  nnable  to  fix  the  sorew,  and  also  that  a  blinding  snow  storm  came  on, 
thej  oonld  not  take  advantage  of  the  opportunity  to  proceed  farther  along 
the  coast.  The  following  day,  September  16th,  the  ice  closed  up  for  the 
winter,  and  with  the  exception  of  tidal  cracks,  there  was  no  morement  till  the 
following  July. 

The  harbour  in  which  th^  were  now  encloeed,  proved  to  be  the  best  that 
they  were  likely  to  secure  along  the  Coast.  On  September  26,  the  sledge 
parties  began  the  Antnmn  travelling,  and  proceeded  to  lay  a  series  of  dep6ts 
in  the  line  which  the  Spring  sledges  were  to  follow.  On  Oct.  2,  Lient.  Bawson, 
who,  yon  will  remember,  had  been  taken  away  from  the  "  Discovery,"  left  the 
''Al.rt,"  with  his  sledge  party,  to  attempt  communication  with  their  companiong 
in  Lady  Franklin  Bay.  On  the  14th  they  returned,  having  met  unsafe  ice 
nine  miles  from  the  ship.  They  found  the  travelling  very  much  impeded  by 
the  accumulated  snow  drift.  This  was  the  second  time  he  had  attempted  to 
communicate  with  the  "  Discovery."  The  first  time  he  was  only  absent  two 
days. 

On  the  fifth  of  October,  Lieutenant  Aldrich  arrived,  after  an  absence  of 
thirteen  days,  having,  with  the  aid  of  Adam  Ayles,  attained  a  lat.  of  82  deg. 
48  m.,  the  same  as  that  which  Parry  attained  in  boats,  north  of  Spitsbergen  in 
1827.  He  also  observed  land,  extending  80  miles  to  the  K.  West,  to  lat. 
88  deg.  7  m.,  with  high  mountains  towards  the  interior.  The  difficulties  at- 
tending the  sledge  parties  were  very  great,  with  the  thermometer  standing  at 
60  to  70  degrees  below  freezing  point,  sledges  had  to  be  dragged  over  weak  ice 
and  soft  snow,  occasionally  traversing  hills  of  snow  and  ice  to  avoid  the  open 
pools  of  water,  which  occorred  through  tidal  oracks.  In  the  Northern 
division,  out  of  a  party  of  twenty  one  men  and  three  officers,  seven  men  and 
one  officer  were  frost  bitten.  These  frost  bites  were  caused  thus.  The  weight 
of  the  snow  on  the  new  ice,  bears  it  down,  and  causes  the  water  to  oose 
through,  and  the  slush  thus  formed,  constitutes  a  sort  of  blanket  to  the  ground 
below.  When  the  men  walked  through  this,  their  feet  got  soaked,  but  the 
slush  felt  warmer  than  it  really  was,  because  it  was  so  much  warmer  than  the 
air  in  which  the  men  were ;  and  consequently  they  got  froet-bitten  some  time 
before  they  were  aware  of  it.  The  tents  got  so  saturated  with  moisture  that, 
when  they  came  back  they  weighed  double  as  much  as  when  they  started. 
On  four  occasions  the  sled  jes  broVe  through  the  ice.  Heavy  snow  fell  on 
twelve  oonseoutiFo  days,  so  that  men  had  to  wade  up  to  their  middlei. 
The  wind  acting  on  the  tnow  prodooed  a  phenoxnanoni  oommonly  seen  in 
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Siberia,  and  which  proved  very  tronblefome  in  plaoe  of  adva^tageona  to  the 
sledge  parties.  After  the  wind  had  been  blowing  for  some  time  in  one  direc- 
tion, it  raised  np  the  snow  in  long  parallel  ridges,  like  waves  to  which  the 
hnnters  of  Siberia  apply  the  name  of  "  Sastmgi."  These  '*  Sastragi  "  are 
nsed  by  the  Siberians  for  tracking  their  way  in  winter  over  the  snowy 
wastes  of  the  "  Tnndra."  Bnt  in  this  case,  the  sledges  had  to  enoonnter  them 
at  right  angles,  instead  of  travelling  along  the  tops  of  them,  consequently 
they  presented  formidable  perpendioolar  surfaces,  which  had  to  be  scaled  at 
the  expense  of  time  and  labour. 

Preparations  were  now  made  for  the  winter.  The  engine  room  wu 
covered  with  a  thick  layer  of  snow,  which  effectually  kept  out  the  cold,  tem« 
perature  remaining  at  28°  Fahr.  during  the  winter.  On  Oct.  12th  the  sun 
left  them  not  to  return  for  a  period  of  142  days.  Two  days  afterwards  Com- 
mander Markham  returned  with  his  northern  sledge  party,  having  succeeded  in 
placing  a  depdt  in  lat.  82  deg.  44m.,  and  also  in  tracing  the  coast  line  nearly  two 
miles  further,  thus  reaching  the  exact  latitude  attained  by  Sir  Edward  Parry 
in  his  famous  boat  expedition  in  1827.  The  winter  was  passed  most  cheerfully 
by  all  on  board.  Theatricals  and  lectures  were  employed  to  keep  up  the 
men's  spirits.  Their  chief  employments  consisted  in  building  op  the  snow 
embankment,  which  was  thrown  down  every  spring  tide,  and  in  taking  exercise 
on  the  measured  mile.  The  last  pool  of  water  was  seen  on  November  16th, 
after  which  date  the  ice  remained  compact,  except  when  broken  by  tidal 
cracks.  The  winds  blew  steadily  and  gently  from  the  eastward,  and  the  quiet 
state  of  the  atmosphere  was  productive  of  the  greatest  cold  ever  experienced 
in  the  Arctic  regions.  The  minimum  temperature  registered  was — 78^  Fah., 
and  for  24  hours,— 70''31  Fah.  For  13  days  the  mean  was— SS^'O  Fah.,  and  for  6 
days  9  hours, — 66^29  Fah.  In  February  the  mercury  remained  frozen  for  17 
oenseoutive'  days,  then  a  warm  S.W.  wind  raised  the  temperature ;  after 
which  the  mercury  remained  frozen  for  15  more  days.  During  the  autamn 
the  snow  fall  was  very  considerable,  but  in  the  winter  it  was  conspicuous  by 
its  absence  j  and  indeed,  the  crew  experienced  great  difficulty  to  bank  the 
ship.  Contrary  to  expectation  the  aurora  was  very  seldom  seen,  and  even 
then  was  by  no  means  brilliant.  What  flashes  were  seen  appeared  in  the 
lenith,  but  could  not  be  traced  to  any  magnetic  or  electrical  disturbance. 

The  game  list  of  the  "  Alert "  during  winter  quarters  comprised— 
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On  Maroh  Ist  the  mm  nturaed,  and  it  was  aofc  till  fchen  tbafc  the/  realised 
how  great  the  darkness  had  been.  On  March  12th  Lieutenants  Bawson  and 
Egerton,  accompanied  hj  Petersen,  set  ont  to  oommnnioate  with  the  "  Dis- 
ooyeiy."  Petersen,  however,  broke  down,  and  the  officers  and  sledge  partj 
returned  to  the  ship.  Petersen  never  recovered,  but  died  from  exhaustion  on 
Haj  14th.  On  March  20th,  with  the  thermometer  at  62°  below  freezing 
point,  another  attempt  was  made,  and  after  six  dajs'  hard  toil,  thej  succeeded 
in  reaching  the  "  Discovery."  On  April  8rd  the  sledge  parties  got  readj  to 
start.  Commander  Markham  and  Lieutenant  Parr  led  the  northern  division, 
and  were  accompanied  as  far  as  Cape  Joseph  Hemy  by  the  western  division 
under  Lieutenant  Pelham  Aldrich  and  Lieutenant  George  A«  Giflord.  The 
next  day  the  sledges  under  Lieutenant  Bawson  returned  from  the  '  Discovery.' 
They  brought  the  cheering  news  that  their  companions  in  "  Discovery  Har- 
bour "  had  passed  a  pleasant  winter,  and  had  obtained  an  excellent  supply  of 
fresh  meat.  On  April  8th,  the  first  supporting  sledge  returned  from  the 
northern  and  western  division,  having  endured  great  cold,  but  were  gradually 
getting  accustomed  to  it.  On  April  10th  Lieutenant  Bawson  and  Sub-Lieut. 
George  Egerton  set  off  with  light  sledges  to  pioneer  for  the  Eastern  division. 
On  April  14th  the  second  division  of  auxiliary  sledges  arrived,  and  reported 
that  the  main  party  were  getting  on  very  well,  with  the  exception  of  one 
marine,  who  was  brought  back,  suffering  from  debility.  The  temperature  had 
risen  to  — 26°  and  several  slight  frost-bites  had  occurred.  The  appearance  of 
the  ice  6  miles  from  land  was  not  encouraging.  Captain  Nares  here  states 
that  the  crews  of  the  sledges  preferred  tea  to  rum,  and  even  to  such  an  extent 
that  they  wilUngly  put  up  with  the 'necessity  of  having  to  stand  about  in  the 
extreme  cold  while  the  water  was  being  boiled.  Two  days  afterwards,  the 
sledge  under  Lieutenant  Beaumont  and  Dr.  .Coppinger  arrived  from  the 
"  Discovery ;  "  the  ice  being  so  rough  that  they  took  10  days  to  travel  76 
miles.  They  had  found  the  dep6t  in  Polaris  Bay  fit  for  use.  Accordingly  the 
eastern  division  was  manned.  But  first  Lieutenant  Bawson  and  Mr.  Egerton 
made  a  preliminary  journey  across  Bobeson  Channel,  and  examined  the 
Greenland  coast  by  Bepulse  harbour,  which  proved  to  be  much  smaller  than 
nsually  represented.  On  April  20th  the  eastern  division  under  Lieutenant 
Beaumont,  accompanied  by  Lieutenant  Bawson  and  Dr.  Coppinger,  started 
for  Greenland,  the  crews  being  composed  of  men  from  the  "  Discovery  "  who 
had  not  had  so  much  experience  in  sledge  travelling,  owing  to  the  fact  that 
the  ice  remained  in  motion  until  very  late  in  the  season.  Three  days  after- 
wards Captain  Stephenson  and  Mr.  Thomas  Mitchell  arrived  from  the  "  Dis- 
covery" to  take  measures  about  the  expedition,  and  the  examination  of 
Peterman's  Fiord  and  Bessel's  Bay.  A  week  later  Captain  Stephenson  re- 
tamed. 
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On   May  8rd,   Lieiitenanfc  Giffbrd  retamed  with  good  news  about  the 
western  division,  bat  reported  that  thej  were  experiencing  diffionlty  in  traver- 
sing the  soft  snow.    The  same  day  Dr.  Thomas  Golan  reported  the  outbreak  of 
sonrvjj  and  from  this  date  tho  disease  advanced  cons'derablj  for  some  time, 
and  weakened  the  sledging  a  g^at  deal.    This  severe  sickness,  which  so  often 
attacVs  Arctic  travellers  had  been  amplj  provided  against,  and  notwithstand- 
ing all  these  precautions,  it  gave  a  verj  severe  check  to  all  the  expeditions, 
which  it  attacked.    The  men  were  so  enfeebled,  that  they  were  obliged  to  be 
placed  on  the  sledges,  and  thus  were  a  loss  to  the  strength  of  the  sledge  orew, 
and  a  heavy  addition  to  the  harden  they  had  to  drag.    On  May  9th,  Lieutenant 
May  and  Mr.  Egerton  brought  back  news  of  the  Greenland  division  j  when 
they  left,  Lieutenant  Beaumont  had  advanced  to  within  two  miles  of  Cape 
Stanton.    The  Coast  on  the  east  of  Kennedy  Channel  (Mainland  of  Greenland) 
resembled  that  on  the  west,  being  exceedingly  rugged  and  precipitous ;    the 
cliffs  rose  abruptly  from  the  sea,  and  presented  a  rocky  barrier  against  the 
pack,  which  constantly  drove  up  against  it,  and  formed  a  most  chaotic  mass  of 
floe  bergs,  heaped  one  upon  the  other.    Travelling  was  therefore  very  tedious : 
a  week  was  passed  in  traversing  20  miles.    TTnder  such  ciroumstanoes  a  dep6t 
was  left,  as  a  guard  against  any  unforeseen  motion  of  the  ice,  which  might 
render  the  road  impassable.    The  24th  of  May  welcomed  back  the  last  of  the 
dep6t  relays  under  Lieutenant  GKffard,   though  he  had  experienced  great 
difficulty  in  dealing  with  two  of  his  crew  who  were  attacked  with  scurvy.    A 
Week  later  Mr.  Crawford  Conybeare  arrived  with  news  from  the  "  Discovery  " 
up  to  the  22nd  of  May.     He  reported  that  Lieutenant  Archer  had  proved 
"  Lady  Franklin  Sound  "  to  terminate  in  a  glacier.    After  accomplishing  thifl 
Archer  dispatched  Lieutenant  Fulford  and  two  boats  to  the  assistance  of 
Lieutenant  Beaumont,  and  on  June  12th  this  party  was  overtaken  by  Captain 
Stephenson  and  Mr.  Hart,  naturalist,  at  Polaris  Bay.     On  the  following  day, 
they  visited  Captain  Hall's  Tomb,  and  put  up  a  brass  tablet,  placed  upon  a 
new  foot-board,  in  place  of  the  old  one.    Dr.  Coppinger  paid  a  visit  to  Polaris 
Cairn  and  Boat  Depdt,  and  removed  all  serviceable  and  valuable  articles  to  the 
"Discovery."      He  then    proceeded   with    Lieutenant    Fulford  to   explore 
Fetermann  Fiord.    On  June  8th  Lieutenant  Parr  arrived  with  the  news  that 
the  Northern  party  had  broken  down  from  scurvy,  and  were  now  at  Cape 
Joseph  Henry.    To  bring  this  news,  Lieutenant  Parr  had  walked  30  miles  by 
himself,  in  24  hours,  an  extraordinary  feat  considering  the  ground  travelled 
over.    Immediate  assistance  was  rendered,  which  arrived  too  late  to  save  the 
life  of  one  of  the  men  named  George  Porter.    When  another .  start  was 
effected,  the  party  attained  the  unparalleled  north  latitude  of  88  deg.  20  m. 
26  s.,  and  in  longitude  86  deg.  30  m.  W.,  when  the  state  of  the  ice  obliged  them 
to  return.    The  travelling  was  fearfully  severe.    After  leaving  tbe  land  at 
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Cape  Joseph  Henrj,  the  route  seldom  lay  over  smooth  ioe,  the  sarfacee  of 
the  floes  were  thickly  stndded  with  roanded  blae-topped  ice  hammooks,  of  a 
mean  height  abo7e  the  surface  level  of  10  to  20  feet  $  lying  sometimes  in 
ranges,  bat  more  frequently  separated  at  distances  of  100  to  200  yards,  the 
depressions  being  filled  np  with  snow,  deeply  scored  with  "  Sastragi." 
Separating  these  ridges  like  a  broadened* ont  hedge,  lay  a  vast 
ooUeotion  of  the  debris  of  last  Summer's  broken  up  paok  ice,  which  had  been 
re-frozen  during  the  winter  into  one  chaotic  mass  of  angular  blocks  of 
yarious  heights  up  to  40  and  60  feet.  The  "  Sastrugi,"  which  usually  facilitate 
travelling,  because  the  sled^^es  glide  so  smoothly  along  the  tops  of  them,  were 
now  encountered  at  right  angles,  and  formed  difficult  barriers,  instead  of 
affording  any  assistance.  A  passage  had  always  to  be  out  with  pickaxes 
through  the  sqeezed  up  ice,  and  inclines  hewn  out  of  the  perpendicular  walls 
of  the  floes,  so  that  nearly  all  the  day  was  spent  in  drawing  up  the  sledges  a 
few  yards.  Under  these  circumstances,  the  distance  attained  was  truly 
wonderful.  Although  the  Northerly  division  practically  only  got  73  miles 
from  the  ship,  276  miles  on  the  outward,  and  246  miles  on  the  homeward 
journey  had  to  be  traversed  to  attain  that  distance.  The  maximum  rate  of 
advance  per  day  was  2f  miles,  and  the  minimum  1^. 

The  Western  division  under  Lieutenant  Aldrich  was  absent  83  days, 
during  which  time  the  coast  was  tracked  as  far  as  86  deg.  W.  Long,  This  long 
absence  exdted  the  suspicions  of  Captain  Nares,  who  began  to  think  that  the 
scurvy  had  attacked  this  party,  in  the  same  manner  as  it  had  attacked  the  others. 
Accordingly  a  relief  sledge  under  Lieutenant  May  was  despatched,  and  fell  in 
with  the  party  at  the  dep6t,  80  miles  N.W.  of  the  ship.  The  aid  rendered  was 
only  too  much  needed.  Out  of  a  crew  of  seven,  Lieutenant  Aldrich  and  Adam 
Ayles  were  the  only  ones  remaining  at  the  drag  ropes.  The  Expedition  had 
explored  the  coast  for  220  miles  from  the  'Alert.'  "After  passing  Cape 
Columbia,  the  extreme  northern  point,  in  Lat.  88  deg.  7m.  N.  and  Long.  70 
deg.  80m.  W.,  the  coast  extends  to  the  west  for  about  60  miles,  to  Long.  70 
deg.  W.  and  then  gradually  trends  zound  southward,  to  Lat.  82  deg.  16m.  N. 
and  Long.  86  deg.  8dm.  W.,  the  extreme  position  attained."  No  land  was  seen 
to  the  north  or  west,  nor  was  the  appearance  of  the  ice  conducive  to  the 
probability  of  there  being  any.  Part  of  the  details  of  the  east  and  Greenland 
division  has  already  been  related  up  to  May  6th.  After  that  date  Lieutenant 
Beaumont  with  two  sledge  crews  proceeded  to  the  north-east  along  the  coast 
of  Greenland.  Shortly  afterwards  one  of  the  crew,  James  Hand,  showed 
symptoms  of  scurvy,  accordingly  Lieutenant  Bawson,  with  three  men  and  the 
invalid,  were  despatched  to  Polaris  Bay,  while  the  rest  continued  their  journey. 
During  this  return  two  more  men  broke  down,  and  thus  all  the  work  at  the 
drag  xopM  dtrolTod  on  Lieatenant  Bawioa  and  one  saaTnan      On  June  8rd 
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the  depdt  was  reaobed,  and  then  Hand  raoonmbed  to  fatigne.  Four  days 
afterwards,  Lieatenant  Falford  and  Dr.  Coppinger  with  Hana  arriTed  at 
Folaria  Bay,  and  snooeeded  in  aaving  the  other  two  siok  men.  Lieutenant 
Beanmont  with  hia  remaining  men  pnmed  hia  journey,  and  on  May  Slat 
reached  Lat.  82  deg.  18m.  N.  and  Long.  60  deg.  40m.  W.,  and  also  diaooTered 
land  extending  to  Lat.  82  deg.  54m.  N.,  Long.  48  deg.  88m.  W.  On  their 
retnm  joamey,  they  too  were  attacked  by  acnrry,  and  only  three  were  able  to 
work,  the  remaining  being  adyanced  two  at  a  time.  This  delay  prevented 
them  from  arriving  at  Polaris  Bay  on  the  proper  day,  eo  Lieutenant  Bawaon 
and  Dr.  Copping^,  with  Hans  and  his  dog  sledge,  started  to  meet  them  on 
June  22nd,  and  met  them  in  Newman's  Bay,  20  miles  from  the  dep6t.  In 
spite  of  this  reinforcement,  one  more  man  gave  in,  and  eventually  they  reached 
the  dep^t  after  great  hardships.  Shortly  after  their  arrival  Charles  Paul  died 
in  sight  of  the  "  Alert,"  to  which  he  belonged.  The  ice  in  the  straits  prevented 
their  crossing,  and  a  month  was  spent  in  shooting  game  for  the  sufferers,  and 
providing  fresh  meat  for  themselves.  On  July  12th  Lieutenant  Fulford,  with 
two  men  and  the  dog  sledge,  set  off  for  Discovery  Harbour  in  order  to 
procure  help,  which  was  immediately  despatched.  The  party  were  conveyed 
across  the  straits  in  relays,  the  more  serious  oases  waiting  to  recruit  their 
strength.  The  whole  party  had  crossed  on  Aug^t  14th,  after  having  been 
absent  from  the  ship  120  days.  During  their  exploration  of  Petermaon  Fiord 
Lieutenant  Falford  and  Dr.  Coppinger  proved  that  it  terminated  in  a  glacier. 

From  these  expeditions  Captain  Nares  was  of  opinion  that  ''  owing  to 
the  absence  of  land  trending  to  the  north,  and  the  Polar  Pack  not  being  navi- 
gable, no  ship  could  be  carried  north  on  either  side  of  Smith's  Sound  beyond 
the  position  already  attained.  And  also  that  from  any  attainable  position  in 
Smith's  Sound  it  was  impossible  to  advance  nearer  the  pole  by  sledges." 

No  regular  thaw  had  occurred  till  July  1st,  but  after  that  date  it  was 
very  rapid  both  on  shore  and  land  ;  still  there  was  no  actual  movement  in  the 
ice  for  three  weeks.  On  the  28rd  the  pack  was  driven  off  the  shore  by  a  strong 
S.W.  wind,  but  no  navigable  channel  was  formed  round  Cape  Sheridan. 
Three  days  subsequent,  a  cairn  containing  a  record  of  the  expedition  was 
left.  On  the  Slst  they  cleared  away  the  ice  barriers  in  front  of  the  dock,  and 
rounded  Cape  Bawson.  At  Cape  Union  they  were  stopped  by  a  heavy  floe, 
after  a  ran  of  ten  miles.  Charging  the  ice  was  out  of  the  question,  so  the 
only  thing  to  be  done  was  to  wait  until  it  shifted.  Their  huge  neighbour 
was  a  constant  source  of  alarm.  Such  was  the  size  and  weight  of  this  Polar 
ice,  that  when  the  heavy  floe  met  the  floe-bergs,  which  had  grounded  off  the 
ocast,  and  exerted  pressure  upon  them,  it  tilted  them  up,  and  drove  them  in 
all  directions  as  though  they  were  made  of  cork ;  effecting  this  result  without 
any  damage  to  itself.     Early  on  August  lat,  the  heavy   floe  which  had 


•topped  them  the  day  before,  began  to  more  at  the  rate  of  1\  mfloB  per  hour, 
and  soraped  along  the  ioe  foot  towards  the  ships,  in  a  moet  alarming  manner. 
Steam  being  fortnnatelj  ready,  they  cast  off,  and  saooeeded  in  passing  between 
the  floe  and  the  shore,  after  going  throngh  the  (narrowest  possible  escape 
of  total  destruction.  Considerable  trouble  was  experienced  in  rounding  Gape 
Union,  and  the  constant  movements  of  the  ice  required  the  most  vigilant 
attention  and  careful  direction  of  the  ship.  Capain  Nares  was  not  a  bit  the  less 
equal  to  the  occasion,  and  by  means  of  the  prompt  manner  in  which  he  took 
advantage  of  the  channels  afforded  by  the  movements  of  the  ice,  the  ship  was 
safely  steered  up  to  Gape  Beeohey,  where  they  were  once  more  checked,  and 
had  to  go  through  the  same  manosuvres  with  the  ice.  An  the  pack  was  very 
firm,  the  sportsmen  took  advantage  of  the  delay  to  visit  some  lakes,  where 
musk-oxen  had  been  shot  the  summer  before.  In  place  of  getting  any  oxen, 
they  succeeded  in  shooting  fif ty-seven  geese,  which  formed  a  very  welcome 
addition  to  the  empty  larder.  Mr.  Egerton  and  one  seaman  were  despatched, 
during  the  delay,  to  communicate  with  the  *' Discovery,"  which  was  only 
twenty  miles  off.  They  started  on  August  5th,  and  arrived  the  same  evening, 
and  had  a  rough  journey.  The  next  day  there  was  a  considerable  disturbance 
in  the  ice  which  protected  the  ship,  as  the  drifting  pack  in  the  stream  in 
Kennedy  Ghannel,  drove  up  against  it  with  terrific  force,  and  upset  the  floe« 
bergs  to  a  large  extent.  The  same  evening  Lieutenant  Bawson  arrived  from 
thd  "  Discovery  "  with  news  about  the  Qreenland  division.  During  the  night 
of  the  7th  a  heavy  gale  drove  the  pack  close  up  to  the  ship,  and  she  under- 
went a  pretty  severe  nip,  which  raised  her  three  feet  out  of  the  water.  The 
pack  looked  so  settled,  that  all  hands  set  to  work  to  "cutout**  the  ship, 
and  on  August  lUh,  after  three  days'  work,  they  succeeeded,  through  the  drifting 
of  the  pack,  in  releasing  the  ship,  and  reaching  "Discovery  Harbour." 
After  spending  a  short  time  there  in  transferring  the  sick  men  to  the  "  Dis- 
covery "  and  waiting  for  Lieutenant  Beaumont,  both  ships  rounded  Gape 
Lieber,  and  were  forced  in  shore  by  ice  at  Badmore  Harbour,  near  Gape 
Lawrence.  Here,  as  the  tide  went  down,  the  "Alert "  grounded,  against  a 
small  fioe,  being  fixed  forward,  but  with  deep  water  under  stem.  With  the 
return  of  the  tide,  the  ship  was  got  off  without  injury.  A  S.W.  wind  opened 
the  pack  and  enabled  them  to  advance  to  Gape  Gollinson.  On  August  22nd, 
off  that  Cape,  the  **  Alert "  was  obliged  to  back  very  suddenly,  and  con- 
sequently came  into  collision  with  the  "  Discovery,"  which  resulted  in  the 
loss  of  a  davit  to  the  latter.  This  was  the  only  time  the  two  ships  came  into 
collision,  although  they  often  were  very  close.  They  experienced  great  difficulty 
in  rounding  Capes  Fraser  and  Hayes,  and  secured  the  ships  near  Cape 
Napoleon.  Captain  Naree  corroborates  the  statement  that  the  flood  tidea 
from  the  Polar  and  Atlantic  9eaa  meet  at  Cape  Fraaer,  but  he  adds  that  tho 
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•zAot  point  Tiriea  one  or  iwo  milee,  aooording  to  the  prvfailing  wind.  The 
29fch  8ftw  them  in  Dobbin  Baj,  oat  of  range  of  the  paok  and  the  ioe-bergi 
ooming  from  the  north.  On  September  let,  Dobbin  Bay  was  oroued,  and 
two  days  afterwards  thej  reached  Cape  Hawkes,  after  expending  a  large 
quantity  of  ooal  in  driving  through  the  ioe.  A  whole  week  now  elapsed 
before  they  reached  Norman  Lockyer  Island.  As  their  ohanoe  of  getting 
away  that  winter  was  dosing  in,  Captain  Nares  walked  to  the  summit  of  the 
island  with  Captain  Stephenson,  and  descried  open  water  some  twenty  miles 
Bonthi  with  insignificant  ice  intervening  between  it  and  the  ship.  Instantly 
setting  oat,  they  strained  every  effort  to  pierce  the  ice,  bat  their  stook  of 
ooal  was  not  very  large,  and  they  required  all  the  steam  they  oonld  get  np. 
Bat  on  the  morning  of  the  10th  they  roonded  Cape  Yictoria.  The  last  barrier 
they  enconntered,  was  broken  through  by  being  simultaneously  charged  by 
both  ships,  which  then  made  all  sail  down  Smith's  Sound.  The  remainder 
of  the  voyage  is  bo  very  unimportant  and  uninteresting,  and  so  well  known 
to  all  who  read  the  papers,  that  I  have  not  thought  worth  while  notioing  it, 
except  the  fact  that  they  missed  the  letters  deposited  for  them  by  the  Pandora, 
on  Lyttleton  Island. 


The  difficulty  experienced  by  this  expedition  in  navigating  Smith's 
Sound,  Kennedy  and  Bobeson  Channels,  appears  gigantic  when  compared  with 
Hall's  triumphant  sail  up  these  straits,  which  was  accomplished  without  a 
check  s  but  it  must  be  [remembered  that  Hall's  case  was  very  exceptional, 
and  the  merest  chance  in  the  world ;  and  it  must  also  be  borne  in  mind 
that  Hall  left  the  North  Water  at  the  most  opportune  time  in  the  season* 

In  the  late  Expedition,  sail  was  only  used  once  during  the  outward 
voyage,  and  then  only  for  a  distance  of  20  miles,  whilst  it  was  not  used  at  all 
during  the  homeward  voyage,  clearly  displaying  the  absolute  neoeeaity  of 
having  steam  vessels  to  navigate  ice  seas. 

No  detailed  account  of  the  scientific  results  have  as  yet  been  issued,  and 
therefore  I  cannot  do  more  than  just  run  over  them. 

First  the  Geological.  Drift-wood,  which  was  found  at  an  aJtitude  of  160 
feet,  showed  the  land  had  been  raised,  and  the  rounded  rocks  at  that  elevation, 
also  bore  testimony  to  the  abrading  power  of  the  ioe  grinding  against  it.  A 
most  important  discovery  was  made  that  Miooeoe  Beds  existed  there,  dearly 
proving,  that  at  no  very  remote  period,  there  existed  there  a  temperature,  con- 
siderably warmer  than  what  is  now  found.  The  discovery  of  coal  beds  higher 
thftn  ever  before  known,  corroborated  the  evidence  of  the  carboniferous  system 
at  the  Bietenbank.  Deep  sea  soundings  have  produced  specimens  of  the 
kind  of  bottom  in  Kennedy  and  other  Channels.  The  Physical  Geography  has 
been  notioed  in  the  Eastern  (uid  Western  sledge  divisions.    It  may  be  added 
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ibftt  all  the  Goasfe  line  on  both  aides  of  Smith's  Sound  et?.|  has  been  explored 
from  north  to  South,  with  the  ezoeption  of  Hayesf  Sonnd. 

With  regard  to  the  Meteorologioal  Snrrejs,  Captain  Nares  says  that '  the 
salt-water  ioe  formed  daring  the  winter  attained  its  mazimam  thiokness  of  76| 
inches  early  in  Jane.  In  a  fresh- water  lake  at  the  same  date  the  ioe  was  79| 
inches  thick,  with  12  feet  of  water  at  a  temperature  of  82°  Fah.  below  it. 
This  proves  deoidedly  that  the  deep  lakes  do  not  freeze  to  the  bottom  in 
winter.  The  lowest  temperatore  registered  by  a  thermometer  bnried  two  feet 
in  the  gronnd  beyond  the  inflaence  of  any  sadden  variation  was  13°  below  zero, 
69°  warmer  than  the  air  at  the  time.  The  san's  rays  were  most  powerful  on 
June  13th  and  21st,  when  a  thermometer,  with  blackened  bulb  in  vacuo,  re- 
gistered 128°  and  129°,  the  temperature  of  the  earth's  surface  at  the  time 
being  +  27°  and  of  the  air  +  84°." 

"  At  Floeberg  Beacb,  the  time  of  high  water,  f  uU  and  change  10  h.  41  m.  t 
spring  rise  3  ft.,  neap  rise,  1  ft.  7}  in.,  neap  range  5  in."  With  regard  to 
soology,  etc.,  it  may  be  said  that  nearly  all  animal  life  stops  at  Gape  Frazer, 
as  far  as  Sea  is  concerned,  and  there  is  no  clearer  proof  of  the  absence  of  land 
to  the  north.  During  the  Expedition,  the  usual  Arctic  animals,  such  as  the 
bear,  walrus,  lemming,  etc.,  were  observed,  but  not  nearly  in  such  numbers 
as  at  Melville  Island. 

Just  a  word  about  the  Greenlanders  or  Innuit  as  they  call  themselves. 
It  is  clear  that  they  cannot  have  come  from  the  east,  as  there  are  no  traces  of 
them  on  Spitsbergen,  Iceland,  or  Ian  Magen  Island.  It  is  to  Siberia  that  we 
look  for  the  origin  of  these  people,  for  the  G^reenlanders  most  resemble  the 
lakhuts. 

During  the  centuries  preceding  the  first  reported  appearance  of  the 
Skroellings  in  Greenland,  there  had  been  a  great  stir  in  Central  Asia.  The 
Mongols  and  Tartars  began  to  send  forth  great  hordes  to  all  parts  of  Asia. 
The  result  was  that  their  influence  was  felt  even  in  the  north  of  Siberia, 
where  several  nomadic  and  defenceless  tribes  gained  their  living  by  their 
fishing  or  hunting.  It  was  on  these  that  the  storm  fell.  The  invading  Tartars 
expelled  thorn,  and  oansdd  them  to  go  further  north  to  seek  fresh  hnniing 
grounds. 

Thelakhu's,  it  is  said,  were  not  the  first  inhabitants  of  the  country 
along  the  banks  of  the  river  Kolyma.  The  Omoki,  a  tribe  of  fisher- 
men, and  the  Chelaki,  the  Junguses  and  lukahirs  preoeeded  them.  The 
Omoki  are  said  to  have  once  been  exceedingly  numerous  all  along 
the  northern  coast.  Another  tribe,  the  Onkilon,  who  were  fishermen 
in  the  Gu!f  of  Anadyr,  have  disappeared,  but  no  one  knows  where  they  went 
ta  They  took  a  northerly  direction  over  the  ice  and,  it  was  believed,  went 
over  the  land  which  is  visible  on  a  dear  di^  from  Oapo  Jakwi.    The  Omoki 


are  said  to  hare  departed  in  tvro  great  bandi^  and  to  kave  gone  north  with 
their  reindeer,  probably  over  the  same  ground  aa  the  Onkilon  Their  yowrts 
of  earth  and  stone  and  fox  traps  are  to  be  seen  on  Melnlle  Isle  and  on  a 
good  many  of  the  Parry  Isles.  These  yourti  oorrespond  with  those  found  by 
Wrangell  at  the  month  of  the  Indigirka. 

The  land  seen  from  Gape  Jakan,  was  reported  to  Wrangell.  It  was 
afterwards  identified  by  Captain  Eellett  who  sailed  in  the  Herald  np 
Behring's  Straits,  and  disoorered  Kellett  Land  and  Herald  Isle. 

Theories  hare  been  advanced  that  there  must  be  land  somewhere  between 
Eellett  Land  and  Gape  Union,  because  the  ioe  west  of  Banks'  Land,  in  fact 
all  the  frozen  sea  enclosed  between  Eellett  Land  and  Banks'  and  Ptinoe 
Patrick  Isle  is  nnable  to  more  np  north,  owing  to  some  barrier.  The  late 
expedition  has  shown  that  the  land  trends  away  to  the  west,  hot  how  far, 
we  are  at  present  nnable  to  state.  Still,  the  ice  enoonntered  by  the  "Alert " 
seems  to  show  that  the  whole  Polar  Sea  is  frozen,  and  that  snch  a  large  mass 
of  ioe  cannot  be  mored  mnoh  by  the  tide  or  wind. 

It  will  be  noticed  that  I  have  adhered  to  the  proceedings  of  the  "  Alert," 
and  discarded  those  of  the  "  Discovery ."  I  have  done  so,  becanse  I  hare  not 
been  able  1 3  procure  Captain  Stephenson's  report,  and  tlins  give  the  details ; 
bat  I  hare  given  the  broad  ontlioe  of  the  Western  sledge  party  under  the 
command  of  Lieutenant  Beaumont,  as  well  as  the  explorations  of  Lad/ 
Franklin  and  Petermann  Sounds. 
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STBAT  NOTBS  FROM  BOUMANIA. 


Thi  Danabian  ProvinoeB,  although  the/  have  ooonpied,  and  still  retain  ^ 
prominent  position  among  the  political  problems  of  the  day,  are  bat  little 
known  as  regards  their  resonroes,  wealth,  inhabitants,  and  capabilities  of 
development.  This  is  chiefly  owing  to  the  diffionlties  of  travelling  in  a 
conntrj  where  railways,  nntil  within  the  last  few  years,  were  almost  unknown^ 
and  where  the  roads  are  mere  tracks  across  the  oonntry,  becoming  in  rainy 
weather  quagmires  of  mud,  and  in  dry  seasons  nothing  better  than  long  dnst 
heaps,  which  obscure  the  view,  and  almost  choke  the  traveller. 

Bonnded  on  the  north  by  the  Carpathian  Mountains  which  separate  them 
from  Transylvania,  and  on  the  south  by  Turkey,  these  Principalities  occupy 
an  important  Gteographical  position,  lying  as  they  do  on  the  direct  road  from 
Vienna  and  Central  Europe,  to  the  Black  Sea,  and  they  command  moreover  an 
extensive  stretch  of  the  Danube.  The  inhabitants  have  had  many  Masters, 
and  are  still  under  the  nominal  protection  of  the  Turkish  empire,  with  a  sort 
of  friendly  supervision  of  Prussia  through  their  present  Hospodar,  Prince 
Charles  1st,  of  Hohenzollem-SigmariBgen,  who  was  elected  in  1866.  Previous 
to  the  amalgamation  of  WaUaohia  and  Moldavia,  the  government  of  these 
provinces  was  vested  in  Hospodars  appointed  by  the  Sultan,  and  their  history 
during  that  period  is  one  uninterrupted  sequence  of  intrigue  and  lawlessness. 
The  constant  efforts  of  Bussia  to  obtain  a  footing  in  the  ooontry  tended 
greatly  to  the  bad  government  which  prevailed,  as  the  Czar  neglected  no 
opportunity  to  create  discontent  and  stimulate  intrigue,  in  the  hopes  he  might 
acquire  the  protectorate,  and  eventually  the  possession  of  the  Provinces.  His 
efforts  were  sufficiently  successful  to  render  the  allegiance  of  the  Provinces  to 
the  Porte  very  doubtful,  and  had  the  result  of  the  Crimean  War  been  other- 
wise than  it  was,  the  Cossacks  would  probably  at  the  present  day  be  watching 
the  frontier  of  the  T^ussian  Empire  on  the  banks  of  the  Danube. 

The  question  of  the  Danubian  Principalities  was  settled  at  the  Paris 
Conference,  1858,  by  the  Sultan  relinquishing  all  direct  authority  over  the 
Provinoes,  retaining  only  the  tribute  that  was  then,  and  is  still,  paid  by  them 
to  the  Porte.  In  1859  WaUaohia  and  Moldavia  were  united  under  the  name  of 
Bou mania,  with  a  constitutional  government  presided  over  by  a  Hospodar 
elected  by  the  peoplci  instead  of  by  the  Saltan  as  formerly.    Their  choice  fell 
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on  Alexander  Gonza»  who  wai  proolaimed  at  Bnoluureet  and  Jaasy,  in  Dec.* 
1861 :  but  a  roTolation  breaking  oat  in  1866|  Prince  Conza  had  to  resign,  and 
the  Crown  was  then  offered  to  the  Count  de  Flandree,  who  howerer  ref  need  it. 
The  next  ohoioe  of  a  sovereign  fell  on  Prinoe  Charles  of  Hoheniullem  at  that 
time  an  Officer  in  the  Pmasian  Arm/,  who  was  proclaimed  Hospodar,  and 
enthosiastioallj  reoeiTod  at  Baoharest  in  Maj  of  the  same  year.  The 
Bonmanians  are  a  restless  and  nnoertain  people,  yery  impetnons  and 
excitable,  with  bat  little  edacation,  and,  above  all,  fond  of  change,  hence  it  ia 
not  surprising  that  their  Government  is  a  matter  of  some  difficulty,  and  that 
their  Baler  finds  his  task  a  hard  one.  The  origin  of  the  inhabitaats  haa  given 
rise  to  moch  discussion,  but  the  Boumanians  pride  themselves  on  being  the 
direct  descendants  of  a  colony  of  Bomaos,  sent  by  Trajau  into  Daoia,  and  they 
insist  on  being  called  Boumans,  a  title  which  according  to  some,  may  one  day 
be  transformed  into  Bomans.  Indelible  traces  of  the  residence  of  the  Bomans 
in  these  Provinces  are  still  to  be  foand  in  the  remains  of  ancient  buildings, 
buried  ornaments,  cairns,  and  old  mineral  workings,  and  their  language  is 
undoubtedly  Latin,  though  corrupted  and  intermixed  with  strange  words  of 
Badan  and  Servian  origin.  The  upper  classes  speak  French  much  more  tban 
German,  and  in  Bucharest  the  French  language  and  Parisian  fashions  are 
patronised  by  all  the  wealthy. 

Bucharest,  the  capital  and  seat  of  the  Boamanian  Government,  as  well  as 
the  residence  of  a  Ghreek  Archbishop,  is  situated  in  a  rich  and  spacious  plain 
on  the  banks  of  the  Dumbovitza  a  tributary  of  the  Argish,  about  40  miles 
north-west  from  its  junction  with  the  Danube.  It  is  a  widely  scattered  town 
about  7  miles  in  cironmferenoe,  with  tolerably  broad,  dusty,  streets  running  at 
all  possible  angles,  and  contains  about  200,000  inhabitants.  lodependently  of 
its  agreeable  situation,  Bucharest  has  no  claim  to  its  designation,  which  means 
"  City  of  enjoyment :"  it  potsesies  but  one  floe  quarter,  where  the  Palace, 
most  of  the  Public  Buildings,  and  all  the  best  Shops  are  situated,  but  this 
■mall  nucleus  of  civilization  and  refinement  is  surrounded  by  a  wide  margin  of 
utter  barbarism,  the  streets  in  parts  become  almost  impassable  from  extreme 
dirt,  and  everything  betokens  the  g^atest  neglect  and  ignorance  The 
Bussians  however  did  much  for  the  Town,  and  made  many  improvements 
during  the  year  they  occupied  it :  the  Ohauss^e  made  by  them  is  now  used  as 
an  evening  Promenade,  and  in  fine  weather  is  much  frequented  by  the 
Inhabitants. 

The  prevailing  religion  of  Boumania  is  that  of  the  Greek  Church,  though 
both  Lutherans  and  Boman  Catholics  enjoy  free  toleration  ;  there  are  also  a 
good  number  of  Jews  and  Armenians,  but  the  former  have  been  most  cruelly 
treated  and  made  to  endure  the  greatest  hardships.  Churches  are  numerous 
in  Bucharest,  there  must  be  at  least  a  hundred }  the  faQadea  are  generally 
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higUj  decorated,  but  the  roofs  are  low  and  always  made  of  tin,  snrmonnted 
bj  domes,  of  wbiob  no  obnrob  bas  more  tban  tbree.  Tbe  people,  wbo  are 
bighlj  saperstitions.  flook  to  tbese  baildinga  to  reoeive  tbe  benediction  of  tbe 
Popa  or  Priest,  and  to  barn  lamps  before  tbe  namerons  images  of  saints 
wbiob  decorate  tbe  walls,  bat  tbeir  worsbip  is  one  more  of  form  tban  of 
prajer.  Once  a  year  a  great  fair  is  bold  at  Baobarest  wbicb  lasts  a  week. 
Crowds  oome  from  all  parts  to  attend  it,  and  strangers  bave  tbns  a  rare 
opportanity  of  stadying  tbe  varioas  nationalities,  and  tbe  peculiar  costames 
'of  tbe  peasants  wbo  delight  in  anything  bright  or  gandy.  When  in  gala 
oostnme  tbe  Wallaobian  wears  over  bis  white  cotton  bloase  and  trowsers, 
a  prettily  embroidered  sleeveless  jacket,  white  lamb-skin  eap,  something  like 
a  large  fez,  and  sandals.  Tbe  dress  of  tbe  women  resembles  that  of  the  men, 
in  addition  tn  which  they  wear  a  sort  of  coloared  petticoat,  and  occasionally 
a  kind  of  bodice  made  of  silver  tissae ;  most  of  them  have  gold  coins  roand 
their  necks.  Their  hair  is  worn  in  long  tresses,  and  ornamented  with  flowers 
or  coins,  Strang  on  a  thread  and  carioasly  interwoven  in  the  hair ;  yonng 
girls  never  wear  any  covering  on  the  bead,  bat  married  women  ose  a  white 
scarf  with  coloared  ends  folded  graotifally  after  tbe  manner  of  a  tnrban.  As 
a  rale  tbe  men  are  very  handsome,  with  fine,  intelligent  faces,  and  erect  and 
manly  in  appearance,  bat  tbe  women  do  not  always  contrast  favoorably  with 
the  men  ;  they  are  geuerally  small,  and  tbeir  featores  worn  and  coarse 
tbrongh  expoeare  and  toil,  for  at  a  very  early  age  they  are  pat  to  oat-door 
work,  and  tbeir  beaaty  becomes  marred  by  tbe  efftiot  of  bard  laboar.  Excep- 
tions to  this  role  are  occasionally  met  with,  where  tbe  peasants  are  wealthy 
and  civilised  enongh  not  to  send  tbeir  daagbters  to  tbe  fields,  and  they  are 
then  foand  to  possess  great  nataral  beaaty ;  tbe  balk  of  the  popalation, 
however,  are  bat  patient  dradges  laboaring  in  tbe  fields  of  tbe  "  boyards  "  or 
gentry  of  tbe  ooantry.  Last  year  (1876)  the  fair  was  held  tbe  first  week  in 
Jane  and  thongh  there  mast  have  been  thonsands  of  people  crowded  together, 
they  were  very  quiet  and  well  behaved.  In  tbe  varioas  stalls  wore  displayed 
everything  yoa  can  imagine,  from  wooden  moveable  boases  to  pots  and  pans, 
all  snpposed  to  be  the  work  of  tbe  natives  themselves.  On  the  chief  day  of 
tbe  fair  tbe  Prince,  with  bis  wife,  tbe  Princess  Elisabeth,  of  Nienwied,  to 
whom  he  was  married  in  1869,  were  present ;  they  were  expected  at  fonr 
o*olock,  and  tbe  soldiers  bad  bard  work  to  keep  tbe  road  clear,  for  as  time 
wore  on  and  tb^y  did  not  arrive,  tbe  people  tired  with  waiting,  amased  them- 
selves running  backwards  and  forwards  across  tbe  road,  to  tbe  g^reat  disgast 
of  tbe  police,  wbo  tried  in  vain  to  catch  the  calprits  as  they  disappeared  in  tbe 
dnnse  crowd.  ''We  were  stationel  in  a  capital  position,  and  were  highly 
amased  with  all  that  was  passing  aroand  as,  the  only  inconvenience  being 
tb»t  tb«  people  wonld  pub  dose  to  the  oazxiage  and  the  smell  of  garlio  WM 


4J 


«t  times  almost  orerpowerinf  •  It  was  wren  (/olook  btfore  the  Boyal  Tmrij 
arriTed ;  the  Prince  was  on  honebaok,  and  the  Prinoeas  with  her  moth^  in 
an  open  carriage,  the  former  in  native  oostnme,  aa  were  also  aome  of  her 
ladies  in  waiting.  The  Prinoess  has  a  sweeet  face,  and  looked  rerj  prettj 
as  she  bowed  gracefnllj  to  the  people,  bat  there  was  not  the  faintest  attempt  mX 
cheering,  though  both  Prince  and  Prinoess  appear  to  be  much  liked,  especial] j 
the  latter.  As  soon  as  thej  left  we  determined  to  go  home  as  it  was  getting 
late,  and  manj  of  the  natives  also  started  on  their  retom  joomey  in  bnllook 
carts,  carrying  their  pnrchases  with  them,  in  the  shape  of  houses,  wooden  milk 
cans,  pans,  gravestones,  Ao.,  so  that  we  found  it  a  difficult  matter  to  thread 
our  waj  through  the  crowd  ;  however,  after  nearly  knocking  down  some 
half-dozen  people,  and  narrowly  e-caping  smayhing  .into  one  of  the  bullock 
carts,  we  safely  reached  our  destination." 

The  climate  of  Boumania  is  much  colder  in  winter  than  might  be  expected 
in  a  latitude  corresponding  with  the  north  of  Italy :  the  rivers  are  generally 
froxen  over,  and  the  ground  covered  with  snow  for  a  considerable  time,  but 
the  summer  and  early  autumn  months  are  very  hot,  and  all  who  can  do  so 
gladly  leave  the  towns  for  some  cooler  residence.  Binaia  is  the  favourite 
place  of  resort,  it  is  most  pleasantly  situated  in  the  mountains  about  86  miles 
from  Bucharest,  but  only  8  miles  from  Praedal,  the  frontier  town  of  Boumania 
and  which  consists  of  but  a  few  hats  and  a  Dooftne.  There  is  about  a 
Kilometre  of  neutral  ground  between  this  place  and  the  Austriiin  frontier,  on 
arriving  at  which  a  great  change  is  noticeable  in  the  appearance  and  disposi- 
tion of  the  people,  who  are  much  cleaner  and  neater,  and  not  so  officious.  To 
reach  Sinaia  from  Bucharest  you  must  travel  by  rail  to  Ploesti,  35  miles,  and 
thence  by  diligence  across  a  level  plain  for  about  60  miles — Ploesti,  like  all 
Boumanian  towns,  is  very  much  scattered,  and  far  from  clean,  the  Boyal 
Family  always  avoid  passing  through  it  if  possible,  as  the  inhabitants  are 
anything  but  loyal  subjects.  At  Sinaia  are  several  small  villas  for  the- nobles, 
and  likewise  a  large  Hotel  with  most  preposessintc  exterior,  but  with  little 
else  to  recommend  it,  the  interior  arrangements  being  excessively  dirty  and 
uninviting.  A  Palace  is  being  built  here  for  the  Prince  and  Princess,  but  in 
the  meantime  they  are  obliged  to  reside  in  a  neighbouring  Monastery,  the  walls 
of  the  royal  apartments  are  only  whitewashed,  but  the  Princess,  who  is  very 
talented,  has  embellished  them  herself  with  most  clever  caricatures  drawn  in 
chalk,  of  some  of  the  nobles. 

The  scenery  about  Sinaia  is  very  fine  and  grand,  and  hearing  there  was 
a  most  pleasant  excursion  to  the  old  Monastery  of  Pesthera,  situated  some 
little  distance  off  in  the  mountains  we  started  one  fine  morning  in  September, 
a  party  of  three  ladies  and  six  gentleman,  an  interpreter,  and  a  servant  with 
provisions  bringing  np  the  rear :  the  ladies  were  riding,  but  the  gentlemen  on 


foot.  None  of  our  party  had  ever  been  to  the  Monastery,  nor  did  we  know  WS^ 
ezaot  road;  however,  passing  behind  the  Palaoa  we  followed  a  narrow  path  np 
a  steep  ascent,  and  then  through  a  wood  for  some  way ;  this  we  had  been  told 
was  a  road  leading  to  Kronstadt.  On  emerging  from  the  wood  we  oame  npon 
a  oariosly  formed  rook,  like  an  old  Fortress,  from  whence  we  had  a  good 
view  of  Sinaia.  Here  an  old  Monk  met  ns,  who  said  he  belonged  to  the 
Monastery,  but  that  he  was  ont  for  a  holiday  ;  we  enquired  if  it  were  far  off  ? 
"  Abontfire  hoars  from  Sinaia  '*  was  his  reply,  so  we  concluded  that  it  must  be 
five  hours  according  to  his  rate  of  walking,  and  that  with  horses  we  should 
not  take  half  that  time,  but  we  found  the  road  became  mnoh  steeper  as  we 
proceeded  and  at  last  we  were  obliged  to  dismount  and  lead  the  horses :  we 
walked  on  thus  for  some  distance,  when  we  reached  a  level  spot  not  far  from 
what  appeared  to  be  the  top  of  the  mountain.  The  veiw  from  here  was 
splendid,  so  we  determined  to  rest  awhile  and  have  our  repast :  we  saw  below 
us  the  Sinaian  Valley,  with  river  and  road  winding  along  side  by  side,  and  far 
away  range  after  range  of  hills,  the  swiftly  passing  olouds  casting  soft  blue 
shadows  over  the  landscape  and  producing  ever*  varying  effects  of  light  and 
shade.  The  distance  was  very  clear  and  to  the  left  we  conld  distinguish  the 
tin  roofs  of  some  very  larfre  town,  flashing  out  brightly  in  the  sunlight.  The 
woods  near  us  were  already  showing  sig^s  that  summer  was  past,  and  that 
the  trees,  like  fashionable  ladies,  were  beginning  to  adorn  themselves  in  new 
autumn  tints.  The  fresh  mountain  air  had  considerably  sharpened  our 
appetites,  and  had  it  net  been  for  the  prudent  suggestion  of  one  of  our  party,  that 
we  might  possibly  be  glad  of  something  eatable  before  we  reached  home  again,  I 
believe  everything  would  have  been  disposed  of :  so  we  carefully  secured  the 
remainder  of  our  feast,  and  set  off  again  in  quest  of  the  Monastery.  Arrived 
at  the  top  of  the  hill,  which  really  proved  to  be  further  off  than  we  imagined, 
we  found  the  road  led  down  into  a  valley,  through  which  flowed  a  stream,  but 
no  sign  of  any  building  oould  we  discover.  It  was  now  4  p.m.,  and  a  long 
dieouaaion  ensued  as  to  the  advisability  of  continuing  our  search :  the  more 
prudent  of  our  party  were  for  giving  it  up,  and  returning  to  Binaia,  but  there 
is  a  great  charm  in  open  air  life,  and  the  young  especially  if  possessed  of  good 
health,  cannot  fail  to  enjoy  at  least  for  a  short  time,  what  is  oommonly  called 
**  roughing  it,"  io  the  majority  of  ub  voted  for  going  on,  secretly  hoping  that 
we  might  be  obliged  to  remain  at  the  Monastery  all  night.  It  was  finally 
settled  that  one  of  the  gentlemen  should  return  and  inform  our  friends  in 
Binaia  that  possibly  we  might  not  be  home  till  the  following  day.  and  we 
oontinued  our  way  along  the  little  stream  and  then  over  the  opposite  hill,  from 
which  we  looked  down  upon  a  lovely  valley  far  below  us,  and  the  steep  rocks 
in  front  were  covered  with  most  curiously  shaped  trees,  one  in  particular 
the  dome  and  cupolas  of  a  Turkisb  Moeqoe.     The  path  down  was 
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•aw  two  ■mall  hontes,  where  we  hoped  we  might  obtain  direotions  as  to  our 
rente,  bnt  to  onr  disappointment  we  f onnd  one  was  deserted  and  almost  in 
mins,  and  the  other  only  a  saw  mill.  Here  we  rested  awhile,  and  again  it  waa 
suggested  that  it  woald  be  wiser  to  retrace  onr  steps  eren  at  the  risk  of 
reaching  Binaift  after  dark,  than  to  pass  the  night  in  the  open  ields. 

Bnt  we  did  not  like  the  idea  of  beating  a  retreat  without  attaining  onr 
object,  and  we  felt  snre  the  monastery  oonld  not  be  far  off  i  and  then  the  saw- 
mill, snrely  the  people  who  worked  it  must  live  near ;  so  leaving  three  of  onr 
party  at  the  mill  we  set  off  to  find  the  honse.  Ah !  what  do  we  see  in  the 
distacoe  np  a  ravine  P  some  pigs  !  We  turned  and  waved  to  onr  oompanions!* 
for  of  course  where  there  are  pigs  there  must  be  someone  to  look  after  them, 
so  we  pursued  them,  hoping  they  would  run  home :  but  after  leading  us  into 
a  thicket  where  there  was  no  sign  of  a  habitation,  they  suddenly  disappeared, 
all  bnt  one  old  porker  who,  having  found  a  delicious  morsel  by  the  stream, 
had  stopped  to  devour  it.  With  shoots  we  follow  him,  he  jumps  the  stream 
and  tears  up  the  opposite  hill.  We  keep  him  in  sight,  and  sure  enough  on 
turning  a  comer  we  come  upon  a  farm,  and  to  onr  delight  a  human  being. 
We  accost  him  in  English  and  various  foreign  languages,  but  failing  to  make 
ourselves  understood,  we  carry  him  back  in  triumph  to  our  interpreter.  Yes, 
we  should  succeed  at  last,  for  there  was  a  Monastery  away  to  the  right,  and 
the  intelligent  native  offered  to  oonduct  us  thither,  and  moreover  he  told  us 
they  had  plenty  of  aooommodatiou  there,  and  good  beds.  We  lost  no  time  in 
mounting  our  horses,  and  dwelt  with  delight  upon  the  proepeot  of  having 
shelter  for  the  night,  and  a  good  supper  in  the  Monastery,  for  though  we  had 
not  the  faintest  hope  of  ooming  across  venison  pasties,  or  anything  like  the  good 
bheer  eojoyed  by  the  monks  of  old,  it  was  pleasant  for  hungry  folks  to  speon- 
late  upon  what  they  would  get.  Half -an-hour  brought  us  to  the  Monastery 
in  snoh  an  out-of-the-way  place,  shut  in  between  tremendously  high  rooks, 
and  on  the  top  of  eaoh  eminence  was  a  cross,  as  also  on  every  mound  by  the 
way  side.  The  buildings  of  the  Monastery  were  close  under  the  rook,  and 
behind  was  a  dark  cave*  Two  monks  oame  out  to  meet  us,  they  and  the  one 
we  met  in  the  morning  were  the  only  people  who  lived  there.  There  were 
two  rooms  for  strangers,  and  the  good  beds  were  low  wooden  stands  with 
straw  over  them,  and  one  had  the  additional  luxury  of  a  sheep-skin.  Then 
oame  the  question  of  food :  the  monks  had  nothing,  positively  nothing;  if  we 
had  only  come  an  hour  sooner  some  men  had  been  there  with  provisionsi,  but 
there  was  a  place  some  way  off  where  we  oould  get  things,  they  were  quite 
sure»  so  we  sent  off  onr  intelligent  guide  with  some  money,  and  told  him  to 
oome  back  quickly  with  provisions  for  ourselves  and  hay  for  the  hones.  In 
the  msan  time  the  old  monk  shoiired  ua  the  little  Chuzoh,  and  took  iia  through 
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the  oare,  whioh  went  baok  a  long  way,  and  at  the  farthest  comer  there  was  a 
Bpring  :  there  is  a  g^reat  quantity  of  beantif  al  water  all  through  these  hills. 
When  we  had  been  the  rounds,  our  interpreter  did  his  best  to  get  what  he 
could  from  the  monks :  after  a  good  deal  of  talking  a  chicken  was  discovered 
and  bargained  for :  it  was  slain  at  once,  popped  into  hot  water,  and  plucked. 
This  was  something  at  any  rate,  and  our  man  said  he  knew  the  monks  had 
plenty,  but  thej  were  such  "  awful  screws,"  and  he  walked  about  with  his 
arm  round  the  monk,  trying  to  coax  him  to  give  us  something  else.  When  it 
was  too  dark  to  see  any  longer,  we  went  into  the  Monastry,  and  the  kitchen 
fire  looked  so  tempting  we  ventured  to  draw  near  it :  it  was  on  a  raised  hearth 
with  a  wide  chimney  and  seated  round  it  we  discovered  the  rest  of  our  party, 
watching  the  preparation  of  the  chicken  with  hungry  eyes :  that  precious  fowl 
which  was  to  furnish  sopper  for  eight  famished  beings  was  now  ready  for 
roasting :  it  rested  on  a  filthy  table,  and  the  dirty  hands  of  the  younger  monk 
were  engaged  in  pushing  a  stick  through  its  body :  to  this  its  legs  were  tied 
by  a  piece  of  string,  and  then  it  had  to  be  turned  round  and  round  before  the 
fire  till  it  was  cooked.  We  aU  sat  round  and  tried  to  make  out  how  much 
everyone  would  get  when  the  chicken  was  divided,  which  was  rather  amusing. 
Presently  in  came  the  old  monk  :  he  stood  at  the  door  in  an  attitude  of  sur- 
prise, and  anger,  pointing  to  the  candle  (a  tallow  dip)  and  the  blazing  fire, 
evidently  the  poor  kitchen  monk  was  getting  scolded  for  wasting  the  candle, 
when  there  was  light  enough  without  it :  so  the  candle  was  blown  out.  We 
each  took  a  turn  at  the  chicken,  twisting  it  roond  and  round,  and  treating 
our  monk  to  a  little  singing ;  he  meanwhile  getting  some  indian  cornflour  to 
make  a  kind  of  bread  called  mamalika.  In  a  few  niinutes  our  interpreter 
appeared  in  triumph  with  8  eggs,  which  he  had  got  from  the  old  monk :  4 
really  belonged  to  him,  but  the  others  he  had  taken  from  the  absent  monk's 
store,  on  condition  that  our  man  should  pretend  we  had  brought  them  with 
us  from  Sinaia :  you've  no  idea  what  wicked  old  monks  they  are.  We  thought 
the  chicken  roasted  very  slowly,  every  now  and  then  the  monk  gave  it  a  pinoh 
to  see  if  it  was  done,  and  three  times  he  took  it  to  the  table  and  poured  cold 
salt  and  wUter  over  it.  At  last  it  was  ready  and  then  supper  was  served  in 
our  room :  we  had  4  hard  boiled  eggs,  some  ham  sandwiches,  and  a  very 
■mall  quantity  of  bread  left  from  our  roid*day  meal,  and  the  monks  had  pro- 
vided 8  fresh  eggs,  some  very  sour  cream,  a  bottle  of  milk  (which  we  left  for 
the  morning  but  which  turned  out  undrinkable)  mamcilika,  of  which  a  little 
went  a  very  long  way,  and  the  chicken !  Hungry  as  we  were^  none  of  the 
ladies  could  touch  the  chicken  after  having  seen  the  process  of  cooking,  so 
they  contented  themselves  with  eggs  knowing  they  were  clean,  but  it  was 
rather  difficult  to  eat  them  elegantly  without  spoons.  When  the  banquet  was 
finiahed  we  went  to  see  after  the  horses ;  we  had  quite  given  up  all  hope  of 
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seeing  anything  more  of  our  guide  or  the  equiyalent  for  oar  money,  and  we 
threatened  to  invade  his  farm  and  carry  off  aome  pigs  next  morning :  we 
found  the  horses  had  been  pat  in  the  oaye  and  some  hay  had  been  proonred 
for  them,  so  they  were  tolerably  well  cared  for.  A  large  fire  had  been  lit  on 
the  floor,  and  onr  weird,  distorted  shadows  looked  very  ghostly  by  the  flicker 
of  the  fire  light.  Ha  ying  to  stsrt  at  daybreak  we  retired  as  soon  as  possible 
to  get  what  sleep  we  oonld,  and  at  early  dawn  we  prepared  to  leare  the 
Honsstery,  shivering  and  shaking,  and  no  wonder,  for  the  ground  was  white 
with  frost  and  there  was  ice  on  the  water.  The  kitchen  monk  came  with  ns 
part  of  the  way  to  show  ns  a  short  cnt  and  nnfortnnately  led  ns  through  a 
bog,  where  one  of  the  horses  rolled  over,  bnt  we  soon  got  him  out,  and  were 
glad  to  find  that  beyond  a  dreadful  fright,  the  poor  animal  had  sustained  no 
injury.  We  had  started  soon  after  5  o'clock,  and  at  8  it  began  to  be  very  hot, 
and  moreover  as  the  road  was  extremely  steep  we  were  obliged  to  walk,  bnt 
it  was* not  for  long  as  at  about  9.30  a.m.  we  reached  Sinaia,  and  were  we  not 
glad  of  a  oup  of  hot  oofiee,  as  we  had  had  nothing  that  morning  but  cold 
water.  Strange  to  say  we  none  of  us  were  very  tired,  and  even  had  we  been, 
the  pleasant  reminiscence  of  this  most  enjoyable  excursion,  would  amply  have 
repaid  us  for  any  trouble  and  fatigue  we  had  undergone,  and  I  feel  certain 
we  shall  none  of  us  ever  forget  our  night  in  the  Monastery.  Sinaia  is  not  so 
isolated  as  one  might  imagine,  for  there  is  telegraphic  communication  with  all 
parts  of  Europe :  the  Boumanians  have  laid  down  urderg^und  telegraphs,  a 
much  more  expensive  way  than  on  poles,  but  it  is  with  the  idea  of  preventing 
people  cutting  the  wires  in  case  of  insurrection.*' 

The  country  possesses  great  capabilities,  of  which  however  but  little 
advantage  has  yet  been  taken.  The  soil  is  exceedingly  fertile,  and  not- 
withstanding a  very  inferior  state  of  agriculture,  produces  every  kind  of 
grain,  fruit,  and  vegetable  in  the  greatest  abundance.  In  the  elevated  parts 
of  the  country  there  are  extensive  pastures  for  sheep,  and  numbers  of  horses 
and  cattle  are  fed  on  the  rich  meadow  land  lying  near  the  rivers.  There  is 
abundance  of  rook  salt  in  the  vicinity  of  the  Carpathian  mountains,  and  the  Szill 
Valley  is  very  rich  in  coal ;  the  other  mineral  productions  are  iron,  copper, 
lead,  silver,  bitumen,  and  small  quantities  of  gold  in  the  sands  of  some  of  the 
rivers.  There  are  vast  forests  of  firs,  oaks,  and  beeches,  which  serve  as 
shelter  for  every  description  of  game,  but  bear  and  chamois  hunting  is  more 
especially  the  sport  of  the  Carpathians,  and  sportsmen  come  from  great  dis- 
tances for  the  pnrpoee  of  shooting  them. 
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ORNITHOLOGICAL  SECTION. 


Ih  the  ooime  of  the  sammer  term  BovenX  interesting  meetings  of  this  Seetion 
were  held,  at  which  the  habits  of  less  common  birds  were  disonssed.    The 
following  were  the  exhibitions  most  worthy  to  be  recorded. 
SpotUsi  Jay'i  Eggs, — These  eggs  were  likethoseof  a  Starling  of  a  light  blneish 

oolonr ;  on  some  of  them  it  was  jost  possible  to  make  oat  faint  markings. 

They  were  taken  out  of  a  Jay's  nest:   and  one  was  presented  to  the 

Sooietj. 
Ohough'i  Bgg. — ^Presented  to  the  Society  by  J.  S.  and  N.  Masterman. 
BparroW'hawh'B  Eggs. — ^Yery  small,  and  almost  pnre  white. 

Among  the  rarer  birds  which  hare  been  seen  in  the  neighbourhood  this 
year,  should  be  noticed 

Peregrine  Falcon, — Seen  March  14th,  by  the  keeper  (Brown)  at  Totterdown. 
Whimhrel, — Of  which  one  specimen  out  of  a  flook  of  6  was  shot  near  Berwick 

Bassett.    May  18. 
Ourlew. — One  bird  seen  March  17 1  and  four  more,  April  6. 
TTryneeib.— Shot.    April  29. 
Sand'Piper. — Seen  at  Littleoote,  May  18,  (E.S.M.)  i  and  Snipe  seen  April  25. 

It  was  suggested  at  one  Meeting  that  it  would  be  interesting  to  know  if 
the  actual  fir  trees  are  still  standing  in  the  forest  from  which  Bayens'  eggs 
haye  been  taken  within  the  memory  of  Old  Marlburians.  Also  to  prore 
bejond  doubt  the  assertion  in  "  The  Birds  of  Marlborough,"  that  Jackdaws 
(at  Bookley  and  elsewhere)  will  build  open  nests,  when  there  are  no  hollow 
trees  at  hand, — by  presenting  a  nest  of  this  description  with  eggs  to  the 
Museum. 

Karnes  of  those  whose  initials  occur  in  the  following  List : — 

T.G.B.  T.  G.  Balfour. 

P.H.B.  P.  H.  Bryant. 

S.L  B.  8.  L.  Bullock. 

W.0.0. W.  0.  Oharlton. 

A.H.D.  ..•        .«•  A.  H.  Dayis. 

F.M.D.  F.  M.  Drysdale. 

F.H.F.  F.  H.  Fumiyal. 

J.B.H.  •••        •••  J.  B.  Hartley. 

H.B.H.  t»«         •••  H*  A.  HorderB. 

O.W^.B.J«  «••        •••  0.  W*  B.  Jones« 

W.B.L.  W.  E.  Lascelles. 

B.S.X. B.  8.  Manihall. 
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P.C.M.  P.  0.  Mmard. 

W»M«Br«  *••        ...  W.  M.  Hiohards* 

G.B.R*  ••«         ,,•  G.  K.  Rogorf* 

M*A*  itt         ••*  M.*  BrOgpors* 

H.Ii.S.  ..«         ••«  H.  S2»  BtAiitoii* 

C.H.T.  0.  H.  Thrmg. 

H.E.T.  H.  B.  Tombe. 

W.T.W W.T.Webb. 

Eefltrol— 4  Ap.  26,  (GoUman)  ;  6  9ggB,  ICaj  26. 

Sparrow  Hawk—eggs,  Maj  4,  P.O.M. ;  6  eggs  found  in  one  neat. 

Long-eared  Owl — ^yonng  fljing,  May  8,  {OoUmcm) . 

TawDj  Owl— 4,  Feb.  30,  W.T.W.  i  H.E.S. ;  young  fledged,  Marob  26,  {CoUman), 

Bedbaoked  Shrike— seen,  Kay  10,  B.S.M.  i  eggi,  Kay  29th,  E.S.M. 

Spotted  Flyoatoher— seen  May  12;  eggs,  Jnne  2,  E.S.M. 

Missel  Thrush—April  1,  (N.  Manderi,) 

Song  Thrush— nest  with  eggs,  Feb.  25,  (Mr,  Bel/e,  of  Marteni  near  Bedwyn, 

in  Marlborough  Timtt.) 
Blaokbird— building,  March  30,  E.S.M. 
Bedbreast— 4,  April  2,  F.M.D.  and  M.B. 
Stonechat — ^seen,  Maroh  20. 
Wheatear — ^mislaid  egg,  May  7,  N.M. 
Grasshopper  Warbler — heard,  July  6,  T.G.B. 
Sedge  Warbler^May  17,  F.H.F.,  C.H.T. 
Beed  Warbler— seen,  May  12,  E.S.M. 
Nightingale — heard,  May  20. 

Blackcap— heard,  May  11,  E.S.M.  i  egg,  May  26,  A.H  J). 
Garden  Warbler— seen,  May  10 1  eggs.  May  28,  E.S.M. 
Whitethroat— seen.  May  4^  E.S.M.,  T.G.B. 

Lesser  Whitethroat— eggs  and  young,  May  23,  E.S.M. ;  ^ggi.  May  80,  B.S.M. 
Wood  Warbler-^,  June  6,  H.E.T. 
Willow  Warbler— 6,  May  20,  E.S.M. 

Chiff-Ohafl- eggs  on  Common,  W.M.B.  j  ditto,  May  18,  H.B.H.,  W.B.L. 
Golden-crested  BeguluB— eggs,  (hard  set),  May  17,  F.H.F.,  S.L.B. 
Greater  Tit— 8,  May  9,  G.B.B.,  M.B. 
Blue  Tilr— 7,  May  16,  E.S.M. 
Tree  Pipit— Eggs,  May  26. 
Skylark— 3,  May  11,  N.M. 
Yellow  Bunting— May  28|  E.S.M. 
Chafianch— 1,  May  8,  E.S.M, 
House  Sparrow — Maj  269  P.H.B. 


49 


Greenfindh— Maj  6,  B.S.H. 

Goldfinch— yonng,  May  6,  W.M.B. 

Lixmet~4  and  3,  May  10,  B.S.M. 

Bnllfinoh— 2,  June  1,  F.M.D. 

Starling— eggi,  (hard  set),  May  4,  a.B.B.,  M.B. 

Carrion  Crow — ^yonng,  May  13,  (GoUvnam). 

Book— 5  and  4,  Maroh  16,  T.G.B ;  yonng,  Ap.  6,  T.G.B.,  F.M.D. 

Jackdaw— baildinsr,  April  2 ;  3  eggs,  May  4,  T.G.B.,  F.M.D. ;  young,  May  13, 
(T.G.B.,  B.S.M  ) 

Magpie— May  9tb,  T.G.B. ;  young,  May  18,  F.M.D. 

Jay — light-blae  euga  like  those  of  a  Starling,  May  12,  J.B.H. 

Green  Woodpecker- 2,  Hay  11,  M.B.,  C.W.B.J. 

Creeper— boilding.  May  16,  B.S.M. ;  May  27th,  G.B.H. 

Wren— 2  yonng.  May  7,  G.B.B. 

Nntbatoh— May  20,  M.B.,  W.0.0. 

Cnokoo- heard.  May  8,  T.G.B. 

Kingfisher— 2,  May  29th.  E.S.M. ;  4,  May  31,  H.B.T, 

Swallow— seen,  April  ^  T.G.B. 

Martin — bailding,  May  11,  B.S.M.;  (seyeral  nests  were  began  this  year  on  the 
porch  of  the  College  Hall,  for  the  first  time). 

Sand  Martin— eggs,  (hard-set),  June  3,  F.M.D. 

Swift— seen,  May  10,  B  S.M. ;  young,  Jnne  29,  T.G.B. 

Bing  DoT»— April  1,  (N.  Mcmdert.) 

Stock  Doye— building.  May  4,  B.S.M.,  F.MJDi  Bggs,  May  20,  C.W.B.J., 
G.B.B. 

Turtle  Dove— seen,  May  14th,  T.G.B.,  B.S.M. ;  egg,  Jane  10,  T.G.B. 

Pheasant— 18,  May  10,  T.G.B. 

Peewit— 1,  April  6,  (Keeper)  ;  yoong.  May  16,  (nearly  fledged),  G.B.B. 

Land  Bail— heard,  May  4,  B.S.M. 

Moorhen— 1,  Ap.  6,  T.G.B.,  B.S.M.  i  yonng,  May  18,  B.S.M. 

Coot— 3,  Ap.  6,  T.G.B.,  B.S.M. 

Wild  Dock— 11  (fresh),  Ap.  8,  T.G.B. ;  8  (hardest),  Ap.  6th,  T.G.B.,  B.S.M.  i 
yonng.  May  26. 

Little  Grebe— snmmer  plumage,  Ap.  6,  T.G.B.,  B.S.M. ;  1,  Ap.  8 1  yoang  fall- 
grown,  May  29.  T.G.B. 

Chreat  Spotted  Wood-peoker— bailding,  Feb.  29,  (keeper  Brooks)  ;  ditto^  May 
11,  G.B.B.,  M.B. 
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ENTOMOLOGICAL  NOTES. 


DuRiNO  laat  term  one  new  apeoiee,  Helice,  baa  been  added  totbe  Rhopoioeera  ; 
two,  Spadicea  and  Festuem,  to'tbe  Noctua ;  and  one,  N,  Oathartieella,  to  tiie 
Micros.    Tbe  following  are  among  tbe  moat  notewortby . 

Colias  HyaU. — Tbe  first  appearanoe  of  tbia  inseot  waa  in  1868,  at 
Bamabnry,  bat  in  Angnst  of  tbia  year  more  tban  a  dozen  apeoiniena  bave  been 
taken  moatly  on  tbe  Bailway  Bank. 

C,  Ediua  Tar.  Heliee^Two  apeoimena  in  a  olorer  field,  near  tbe  BaQwaj 
Bank. 

Limenitia  B%bitta, — ^A  few  jeara  ago  tbia  waa  not  known  to  ooonr  herej 
bat  now  nnaoooantably  it  ia  common  enoagb. 

TTiaeZa  W.  Album,  aame  aa  aboye. 

Pamphila  Comma — Taken  aingly  before,  bat  ia  abandant  on  MartinaelL 

Ctrastia  Spadicea — New  to  Marlboroagb,  bat  ia  common  on  Ivy  Blosaom. 

Ertmohia  OchroUv^a — Tbia  ia  tbe  tbird  Marlboroagb  apeoimen  taken 
flying  in  tbe  ann  on  tbe  Bailway  Bank. 

Phma  Festuem — Inserted  before  by  mistake  ;  ia  rare,  fiiea  in  gardens 
at  dnak. 

Ohimaibacchs  Ph/rygan$lla — Tbe  first  ocoarrence  of  tbia  inseot  waa  laat  year 
at  Tbrnp  Wood  ;  baa  since  oocarred  in  tbe  Forest. 

Ohauliodua  OhcsrophyUelhts — One  apeoimen  at  Preston,  previoaaly  of 
doabtfal  ocoarrence. 

NepticuXa  Catha/rUeella,  new;  bat  tbe  laxrss  are  common  at  Bamabnry. 

In  oonaeqaence  of  tbe  absence  of  £.  Meyrick,  Esq ,  from  Bamabnry, 

tbe  Micros  are  very  badly  worked  np. 

Wbere  tbere  are  no  initials,  I  am  responsible. 

N.  MANDEBS. 
BHOPALOCBBA. 

Gonepteryz  Bbamni       ...  abandant  Aag. —  Deo.  25. 

GoliaaEdaaa        ditto  Aag.  16. 

0.  Hyale «  see  note  Aag.  21. 

Tar.  HiLici         see  note Aag.  29. 

Fieris  Brasaices abandant Aag.  9. 

Bapsd         ...         ..•  ditto...  ,.•        ...        ...  Aag.  10. 

Kapi  ...        ...  ditto...  ...        .•«        ...  Aag.  18. 

Arge  Galatbea     „•        •••  common  at  Stype Aag.  7. 

Laaiommata  Megnra     ...  common  Aag.  60. 

Hipparobia  Semele         ...  Say.  Foreat  Hill,  common  Aag.  8. 

Janira         ...  abandant 

Titbonna     ...  ditto  

Hypemmtbiifl  ditto  •••        •«•        tt* 
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Famphflaa 

... 

ditto 

••• 

... 

•  •« 

Sibilla 

..• 

oommon  at 

Stype 

••t 

at* 

Ang.  7. 

Ojnthia  Cardni    ... 

••• 

oommon 

•at 

•  •• 

••• 

Ang.  16. 

YaneBsa  Atalanta 

•  •• 

oommon 

•  •• 

... 

»%• 

Oct.  16. 

lo 

•  a. 

ditto... 

.t . 

•  •• 

..• 

Oot.  1. 

Poljohloros 

•  a. 

not  rare 

•  •• 

•  •• 

•  aa 

Aug.  11. 

Urtiosd  ... 

•  •• 

abundant 

... 

... 

aa* 

Ang.  12. 

ArgyiiDiflPaphia... 

•  .• 

oommon 

aa. 

... 

a. a 

Ang.  7. 

Adippe... 

•  •* 

oommon 

•  t« 

... 

aaa 

Ang.  10. 

Aglaia... 

... 

ditto 

aa. 

•  a* 

•  .a 

Ang.  10. 

TheolaW.  Albam 

•  •• 

Froxfield  Boad 

i.t 

aaa 

Ang.  7. 

Ohryaophaniia  PhlsBas 

•  ■• 

abnndant 

... 

..a 

Sept.  8. 

Poljommatiia  Argiolna 

■  •• 

near  HoUj 

... 

..a 

Ang.  10. 

Corydon 

•  •• 

oommon 

*i* 

..a 

Ang.  16. 

Alezii 

a*. 

ditto... 

a.. 

..a 

Ang.  8. 

Ageetis 

a  a. 

ditto... 

.a. 

.•a 

Ang.  80. 

Pamphila  Oomma 

•  •• 

see  note 

•  •• 

..a 

Sept.  2. 

SPHINGINA 

•  • 

Anthzooera  Filipendoln 

a.. 

abundant 

*•• 

•  •• 

..a 

Ang.  9. 

Smerintlmfl  OoellatnB 

•  .• 

larra 

•  .• 

..a 

aa« 

Aug.  26. 

Sphinx  Lig^stri  ... 

*•• 

papadng 

•  •• 

.*• 

aaa 

Deo.  18. 

Maoroglosaa  Stellatamm 

nnoertain 

•  •• 

•at 

aa« 

Sept.  8a 

BOMBYCTNA^ 

Hepialna  Sylyinns 

•  •• 

flying  at  dosk 

aaa 

•  M 

Ang.  11. 

OoMiu  LigDiperda 

•  •• 

larva  on  a. 

hurdle 

•  aa 

aaa 

Sept.  3. 

Gemra  Yinala     ... 

aa. 

papa  at  roots  of  Poplar 

..a 

Sept.  28. 

Diloba  Gaernleooepliala 

a*. 

at  light 

••• 

!•• 

•  •• 

Oot.  IL 

Pecana  Oasainea  ... 

aa* 

at  rest 

a*» 

a*. 

aa« 

Nov.   4a 

PjgSBra  Bnoephala 

••• 

larva 

•  •• 

laa 

aa* 

Sept.  18. 

Orgyia  Padibnnda 

... 

larva 

..• 

•  •t 

••• 

Sept.  4. 

Antiqna  ..• 

... 

oommon 

•  •• 

••• 

••• 

Sept.  7. 

Spiloaoma  Menthastii 

•  •t 

larva 

.•• 

•  «a 

... 

Sept.  15. 

Labrioepeda 

a.. 

larva 

•  •• 

.•• 

aaa 

Sept.  4. 

Poooilooampa  Popali 

... 

at  light 

*  aa 

•  at 

aaa 

Nov.  3. 

NOOTUTNA. 

Gtortyna  Flarago ... 

..• 

at  light 

.•• 

.•a 

aaa 

Sept.  6. 

HydisBoia  Niotitaai 

... 

Forest 

•  •• 

»•• 

aaa 

Ang.  9. 

Mioaoea 

a  a  a 

at  light 

aa  . 

*a« 

•  aa 

Sept.  29. 

Testaoea 

... 

at  light 

•  •• 

•  a« 

a  a  . 

Sept.  14. 

TripbsNM  Janthina 

aa. 

at  light 

a  a  . 

a  .  a 

•  a. 

Ang.  16. 

Pktmabft 

M» 

at  light 

•  •t 

•M 

laa 

Ang.  2a 

Nootna  Xanthograplia 

••* 

Baflwaj  Bank 

••t 

•  •• 

Sept.  1. 

TasDiocampa  InstabiliB 

••• 

At  BallowB 

... 

... 

April  1. 

BtabiliB 

*.. 

ditto...         ... 

*•* 

... 

April  1. 

Grnda 

• .. 

ditto 

.•• 

... 

April  1. 

Orthoflia  Maoilenta 

•  *• 

Iry  Bloom  ... 

•*• 

•  *• 

Oct.  2. 

Anthooelis  Pistaoina 

•  •• 

Ivy  Bloom  •,• 

... 

•  •• 

Oot.  2. 

Lnnosa 

••• 

at  ligbt 

.*• 

... 

Sept.  8. 

Oerastis  Yaooinii 

«•• 

lyj  Bloom  ... 

..« 

•  •• 

Oot.  20. 

Spadicia 

*•• 

I77  Bloom  ... 

... 

•  t« 

Not.  8. 

Soopelosoma  Satellitia 

■  •* 

Iry  Bloom  ... 

••• 

... 

Oot.  24. 

Xanthia  Silago    ... 

.•« 

at  ligbt 

**• 

.■• 

Sept.  14. 

Femiginea 

•••« 

at  ligbt 

... 

.•• 

Oct.  2. 

Gosmia  Diffinis    ... 

•.• 

at  Sagar 

*•• 

... 

Ang.  12. 

Eremobia  Oohroleaoa 

... 

Bee  note 

*■• 

•  •* 

Aug.  23. 

If  iselia  Ozjaoanthso 

••• 

Iyj  Bloom  ... 

... 

... 

Oct.  6. 

Pblogophora  Meticaloea 

( 

at  Sagar     ... 

..• 

*•« 

Sept.  8. 

Xylooampa  Lithorbiza 

.  •  • 

at  Sallows   ... 

... 

... 

April  1. 

Xyliaa  Semibrannea 

>•  1 

Ivy  Bloom  ... 

•  B. 

... 

Oct.  80,  Not.  8. 

Brepbos  Partbenias 

••• 

Sar.  Forest 

... 

... 

April  1. 

Plubia  Fibtuca  ... 

• .. 

see  note       .., 

... 

•  •• 

Sept.  28. 

Ghkmma   ... 

.«« 

abundant    ... 

•  •1 

... 

Ang.  8. 

Gonopetera  Libatriz 

••• 

common      ... 

*.. 

... 

Oct.  6. 

Oatooala  Nnpta    ... 

... 

common 

•  •  . 

... 

Sept.  9. 

GEOMETBINA. 

Onrapteryz  Sambnoaria  .. 

larva 

... 

Oct.  6. 

Epione  Apioiaria ... 

at  dusk 

... 

Sept.  19. 

Hibemia  Bnpioapraria 

at  dnsk 

... 

Jan.  24. 

Defoliaria 

at  ligbt 

... 

Oct.  25. 

Cbeimatobia  Bramata 

abundant     ... 

... 

Oct.  20,  Jan.  24. 

Dilntata 

ditto... 

... 

Nov.  23. 

TOBTEICINA. 
Dictyopteryx  Gontaminana    abundant     ... 

TINBINA. 
Gbimabaccbe  Pbryganella    see  note 
Depressaria  S  ubpropinqnella  Bably 

Applana       ...     common       ... 
L.  Quercifoliella  ...         ...     common 

Anesyobia  Decemguttella      larva  common ;  Loves 

Thrup  Wood. 

Gbanliodns  GhsBropby llelluB  see  note       

NiincuLA  GATHAincBLLA  ditto  


••* 


*•• 


... 


and 


Sept.  28. 

Oot.  24. 
Sept.  28. 
Sept.  28. 
Oot.  18. 

Sept.  24,  October  6; 
E.  Meyrick,  Esq. 
Oct  8rd,  E  M. 
8ep.a9,Ooi.6|B,lC. 
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BOTANICAL  REPORT. 


There  has  not  been  veiy  mnch  done  in  Botany  this  term,  ezoept  whathai 
been  obserred  bj  Rev.  J.  Bowerby,  who  however  has  been  enabled  to  giye  ns 
a  yerj  acoorate  aoconnt  of  the  state  of  vegetation.  Ko  new  species  has  been 
discovered,  but  one,  discovered  after  the  printing  of  the  last  list  of  notices 
(bat  inoladed  in  the  part  of  the  "  Flora*'  published  in  the  last  Reports)  may 
be  mentioned  here,  viz. 

Verhaseum  Llat^ ana— discovered  at  Mildenhall  bj  theBev.G.  E.  Thorpe. 
Besides  this  may  be  mentioned^- 

Hehninthia  eehioides,  which  is  really  a  re-discovery  by  Bev.  J.  Sowerby. 
About  10  or  12  years  ago  a  single  specimen  had  been  brought  *'  from 
Martinsell,"  but  the  exact  locality  conld  no1>  be  found  again  till  this 
autumn  :  it  has  been  discovered  at  Binck  EnoU. 
Epipactis  laii/olia — 1  mile  K.  of  Chisbary,  Rw,  J,  8owerhy, 
Tragopogon  pratensis — Railway  bank^  Rev .  J,  Sowerby » 
In  order  to  shorten  this  Report,  the  full  table  of  notices  is  omitted,  but  it 
may  be  stated  that 

Up  to  Sept.  19 214  plants  were  found  in  flower. 

„      Oct.  17 134  „  „ 

„      Nov.  1    ...         .••     214  I,  »i 

I,      Nov.  9    ...        ...     127  „  f) 

On  Nov.  14, 16 64  „  p 
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DONATIONS  TO  THE  MUSEUM. 


Spaoimens  of  Btalaoiitio  Iron  •••  ...  ...  Mi«  E.A.  Ormerod. 

Spedmeiui  of  Dynoites  HerculeM         •••  •••  ...   W.S.lCJ)'IJrbaii»£8q. 

Gold  Coin  of  the  Emperor  Honoriu  (A.D.  895—428), 

dug  np  at  Fyfield         •••  ...  ...  ...  Mr.  ObiTen. 


ADDITIONS  TO  THB  IjIBBART. 


••• 


!•• 


•  •• 


•  t« 


•  ■• 


.*• 


t«t 


Tajlox^B  Notea  on  CoUeoting  and  Fteaarruig  Speoimeni 
TriBtram'a  '*  Great  Sahara  "... 
Kane*fl  "  Arotic  Ezplorationa  "  ,.• 

Barff*B  Chemistry  ..*  •••  •■• 

LiTingatone'a  First  Expedition  to  Afrioa 
Nature  I — XII.      ...  ... 

Katnre  XIII,  Ao.    ... 

Wallace's  "Malay  Arohipelago" 

Darwin's  "  Inseotirorons  Plants '' 

WaUaoe's  Geographical  Distribution  of 

Entomologist  for  1875|  1876 

Entomologist's  Monthly  Magasine — 1876, 1876.„ 

Boienoe  Gossip— 1875,  1876...  ...  .•• 

Microscopical  Magazine      ...  ...  .•• 

Geological  Magasine  ...  ...  ... 

Popular  Science  Beview  to  end  of  1876  ... 

Yarrell's  British  Birds  (Edit.  Newton)  parts  9,  10 

Eod well's  "  Birth  of  Chemistry  "       ... 

Proceedings  of  the  New  Zealand  Institute— YII,  YIII 

Mier*8  Catalogue  of  New  Zealand  Crustacea    .•• 

Acoustics,  Light  and  Heat  ... 

Wiits  Archroological  Magazine — XY,  XYI. 


••I 


M* 


!•« 


•  *• 
••• 

... 
••• 
t«« 

... 


•  •• 


Bar.  T.  A.  Preaton* 


n 
n 

$» 

n 


Porohasedi 


Ber.T.APteatoii. 


>i 


Pnrohased. 


n 
If 


Ber.  T.  A.  Preston. 
The  Author. 
The  Institution. 
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B.  B.  Dods. 
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ACCOUNTS. 


BB0EIFT8. 

£    f.  d. 

BalanoeinhAnd  19  11  11 

SnbfloriptionB — ^Members       2    8  0 

Hon.  Mem.   4    7  0 

Compoiition 2    2  0 

Field  Dftj  iMt  Term  6    9  6 

Sepoit,  Chrutmas,  1876...  11    8  6 

„        Midsummer,  1876  68  16  0 

"Antiqaitiea" 8    0  0 

Tioee^fto 16  6 

£124    8  6 


flZPSNDITIJBB. 

£   t,  d. 

Mmenm  aoooant 19    4  4 

Library  aoooimt  9  12  1 

Pnbliahing  Report 72     2  8 

SoDdriee    0  19  8 

Balanoe  in  band  22    6  6 


£124    8    6 
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STANTON  PRIZES. 


I. — The  Subjects  for  the  Stanton  Prizes  will  be  divided  into  two  groups  : 
(i)    Botany  and  Physics, 
(ii)  Entomology,  Geology,  and  Ornithology. 
II. — Candidates  will  have  to  pass  a  Preliminary  Examination  in  the 
elements  of  their  own  sabjeot,  and  of  one  other  of  the  sabjects  set  for  that 
year;    after  which,  if  pcuaed  satisfaetorily,  they  will^  be  examined  in  their 
own  special  subjects. 

III. — In  addition  to  these  two  Examinations,  a   certain   amount    of 
practical  work  will  have  to  be  sent  in. 

TV, — The  books  required  for  the  Preliminary  Examination  will  be— 
Botany— Oliver's  Botany  (chapters,  1,  2,  3,  8). 
Physics — Balfour  Stewart's  Physios  (Is.  edition). 
Entomology — Dallas'  Elements  of  Entomology  (chapters  1,2  and  S). 
Geology — Bonney's  Manual  of  Geology  (Is.,  published  by  S.P.C.K.}, 

chapters  1  to  6. 
Ornithology — Stanley's  History  of  Birds  (2  and  8). 
y. — The  special   subjects  and  practical  work  shall  be  changed  every 
year,  and  shall  be  given  out  as  soon  as  possible  after  the  announcement  of 
the  prizes  gained  for  the  previoos  year. 


SUBJECTS   FOR  1877. 
The  Prizes  this  year  will  be  given  for    Entomology,    Geologji    and 
Ornithology. 

(1)  Preliminary  Examination,  see  rule  iv. 

(2)  Special  Examination. 

(a)  Sntomology — Dallas'  Elements,  chapters  iv.,  zii. 

(b)  Qeology — Bematnder  of  Bonney's  Manual  and  Jukes'  School 
Manual  of  G^logy. 

(e)  Ornithology — Remainder  of  Stanley's  History  of  Birds. 
(8)  Practical  Work. 

(a)    Entomology   (i) — A  Collection  of  British   Butterflies;     and 

(ii)    Drawings  of  the  veins  of  the  wings  of  the  different 

species. 
(hj  Qeology   (i) — A  series  of  Marlborough  Chalk  Fossils,  of  all 

species. 

(ii)  A  Map  of  the  Country  four  miles  round  Marlborough, 
(e)  Ornithology  (i) — A  Calendar  of  ObMrvations  kept  from  March 

Ut  to  June  80th. 
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(ii)  A  oolleotion  of  Birds'  eggs,  snbjeot  to  the  roles  given  below, 
which  must  be  strictly  observed. 

BEMAEES. 

As  regards  the  Collection  of  Batterflies,  the  following  conditions  must  be 
obserred  as  far  as  possible. 

(i.) — A  male,  female  and  underside  of  each  species  mnst  be 
sent  in,  if  possible. 

(ii.) — Any  remarkable  varieties  may  also  be  sent  in. 

(iii.) — Bred  specimens  will  be  considered  of  more  importance  than 
captured  ones. 

(iv.)— Every  specimen  mnst  be  nnmbered,  corresponding  with  a 
number  in  a  notebook  (which  most  accompany  the  collection) , 
in  which  are  given  the  dates  and  localities  of  capture,  and 
any  other  remarks  worth  recording. 

(v.) — In  the  case  of  hred  specimens,  notes  of  transformation,  Ao., 
may  be  entered  ;  the  more  complete,  the  better. 

(vi.) — One  half,  at  least,  of  the  number  of  specimens  sent  in  mnst 
have  been  captured  near  Marlborough. 

(vii.) — Each  candidate  must  be  prepared  to  certify  that  every 
specimen  in  his  collection  was  either  captured  or  bred  by 
himself. 
As  regards  the  collections  of  Chalk  Fossils  and  Hap. 

(i.)— Ib  all  cases  the  loealities  where  the  fossils  were  obtained, 
must  be  given. 

(ii') — Names  as  far  as  possible  should  also  be  added. 

(iii.) — ^As  many  particulars  as  possible  (especially  loeaiUties)  may 
be  written  on  the  specimens,  in  such  places  where  they  would 
suffer  no  injury  by  so  doing,  but  it  will  also  be  advisable  to 
number  each  specimen,  by  writing  on  it  (ndt  gamming  a 
label),  and  in  an  accompanying  note  book  giving  all  further 
details. 

(iv) — Besides  a  typical  specimen  of  each  species,  other  specimens 
may  be  added,  illustrative  of  structure  or  other  points  of 
interest,  but  in  all  such  oases,  the  special  points  of  interest 
must  be  mentioned  in  the  accompanying  note  book. 

(v.) — The  map  should  be  coloured  geologically,  patches  of  gravel 
or  day  carefully  marked,  also  all  chalk-pits  and  cuttings, 
which  may  be  numbered,  so  as  to  serve  as  a  reference  map 
to  the  note  book. 


(yi.) — The  fullest  remarks  may  be  made  in  the  note  booV,  and 

any  remark  which  results  from  the  aotnal  ohservaiiian  of  the 

candidate,  will  be  considered  of  great  importance. 

As  regards  the  Ornithological  Calendar,  candidates  are  reoommeiided  to 

read  a  short  article  on  the  subject,  hj  Professor  Kewton,  a  copy  of  which 

is  in  the  Society's  Library,  bnt  perhaps  it  may  be  as  well  to  mention  that 

all  remarks  abont  the  migration,  singing,  pairing,  nesting,  freqaenoy  of 

eren  the  commonest  species,  are  all  fit  sabjecis  for  the  B^gister,  besideB  aj^ 

umsnal  or  remarkable  facts  which  may  be  observed  by  the  candidate. 

The  rules  to  be  observed  with  respect  to  the  oolleoticn  of  Birds  eggs  are 
as  follows : — 

(i.) — Only  ofis  specimen  of  a  species  to  be  collected, 
(ii.) — The  candidate  must  be  prepared  to  declare  that,  to  hia 
knowledge,  the  specimen  sent  in  is  the  only  specimen  of 
that  species  he  has  taken  this  year, 
(iii.) — Should  a  specimen  be  broken  or  damaged  so  as  to  render  it 
unfit  to  be  sent  in,  a  second  may  be  taken,  but  this  must  be 
stated  in  the  note  book.    No  third  specimen  will  be  allowed., 
(iv.) — Each  specimen  must  be  marked  in  ink  with  a  number 
corresponding  with  a  number  in  an  accompanying  note  book, 
(v.) — In  the  accompanying  note  book  must  be  recorded  the  date 
when  and  locali^  where  each  specimen  was  collected,  the 
position  and  structure  of  the  nest  and  any  other  partioolara 
worth  recording. 
(vi) — The  candidate  most  be  prepared  to  state  that  ereiy  specimen 
seat  in  was  collected  by  hiauwlf . 
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JANUABY,  1876. 


Mean 

Beadg.of 

Baromtr. 

redaced 

to  Sea 

Level. 

Temperature. 

1           Wind. 

Mean  amt.  of 
Cload  (0.10) 

1^ 

In  the  Shade. 

Highst 

iiumn's 

rays. 

Lowst. 
on  the 
grass. 

Direction. 

(^          Velocity 
S            Miles 

Bain. 

II 

High- 
est. 

Low- 
est. 

Adop- 
ted. 
Mean. 

A.M. 

P.M. 

1 

io. 
80064 

o 

47-8 

32-3 

^0 

47-5 

84-0 

S.W. 

N. 

50 

in. 
•23 

s 

•114 

496 

26-5 

38-4 

48-8 

26*2 

8.E;. 

W. 

102 

100 

•82 

8 

•198 

53.3 

43-7 

47-8 

630 

400 

w. 

N.W. 

169 

1 

70 

•01 

4 

•301 

47*8 

431 

44-7 

53-3 

89-4 

w. 

S.E. 

47 

9-5 

6 

•412 

44-9 

29  8 

35-4 

52-2 

26-4 

8.E. 

B. 

67 

5*3 

6 

•442 

32-0 

26-3 

29-2 

44-3 

23-2 

S.E. 

B. 

111 

7-5 

7 

•273 

83-5 

27-4 

295 

488 

262 

E. 

B. 

146 

7-0 

8 

•086 

28-2 

22-6 

24*8 

82-7 

232 

B. 

B. 

205 

10  0 

0 

•141 

30-7 

19-9 

26-2 

38-5 

182 

N.E. 

N. 

71 

8-5 

10 

•366 

33-2 

29-8 

31-7 

38-6 

27-5 

N.B. 

N. 

148 

9  3 

11 

•291 

35-2 

26.9 

30^5 

610 

24-2 

N. 

B. 

125 

10  0 

•04 

12 

•210 

33-2 

221 

281 

862 

17-4 

S. 

W. 

57 

8-5 

18 

•339 

34-2 

29-5 

31-4 

41-8 

254 

E. 

N.B. 

137 

10  0 

•16 

14 

533 

33-8 

28-8 

31*8 

40-3 

28-7 

N.E. 

E. 

252 

lOO 

16 

•668 

32-9 

25-9 

291 

45-6 

26-2 

B. 

N.B. 

144 

100 

16 

.548 

360 

21-9 

28*9 

63-6 

23-6 

W. 

N.W. 

79 

76 

•07 

17 

.261 

45-2 

341 

40*5 

45-5 

31-7 

W. 

N.W. 

106 

10  0 

•05 

18 

•166 

500 

33-5 

40-4 

900 

280 

W. 

N.W. 

168 

70 

19 

30-180 

45-8 

8S-5 

41-4 

54-0 

82-0 

S.W. 

S.W. 

152 

100 

•01 

20 

29-801 

46-8 

43-7 

45.4 

49-8 

42-2 

S.W. 

8.W. 

283 

100 

•07 

21 

29-704 

47-8 

31-8 

38*9 

485 

82-7 

s. 

N. 

172 

100 

1-51 

22 

80-360 

37-9 

22-6 

28-0 

880 

18-0 

N.W. 

N.W. 

107 

1-6 

23 

•481 

40-2 

21-3 

32^5 

888 

16-5 

8.B. 

W. 

91 

2-5 

24 

•546 

47-8 

365 

41-7 

71^1 

831 

8. 

S.W. 

144 

70 

23 

•447 

461 

333 

381 

73-2 

82-0 

8.8. B. 

B. 

87 

60 

26 

•373 

47-4 

83-2 

40-0 

61-5 

80-3 

B. 

8. 

79 

80 

27 

•336 

46-8 

39-0 

42-2 

61-9 

85-4 

8. 

8. 

89 

GO 

28 

•332 

470. 

39  4 

415 

84*8 

394 

8.B. 

8. 

45 

100 

29 

•349 

490 

81-5 

87-4 

88-0 

30-4 

B. 

8. 

65 

50 

90 

.    -348 

471 

34*8 

41*6 

51*2 

298 

8. 

8. 

100 

100 

•04 

81 

30-383 

51-8 

41-4 

44-7 

86-0 

892 

8. 

8. 

135 

70 

• 

Mm 

30290 

420 

81-1 

36-2 

575 

290 

... 

... 

Snm 
3793 

79 

Som 
xol 

FEBBITABY,  1876. 


Mean 

Readg.  of 

Baromtr, 

red  need 

to  Sea 

level. 

Temperature. 

Wind. 

3         Mean  amt.  of 
6         Olood  (0-10) 

15 

In  the  Shade.       | 

Highst 

insnn's 

rays. 

Lowst. 
on  the 
grass. 

Direction. 

•^8 

Mi 

164 

High, 
est. 

Low- 
est. 

Adop- 
ted 
Mean. 

A.M. 

P.M. 

Bain. 

1 

80124 

47^0 

40^5 

48^ 

o 

810 

37*4 

S. 

W. 

in. 
•12 

2 

•284 

49-4 

851 

89-7 

98*1 

821 

W. 

w. 

168 

40 

8 

•246 

47-8 

85-5 

40-6 

84*4 

810 

S.W. 

S.W. 

170 

8-0 

•18 

4 

80  061 

44-4 

328 

86-3 

82^6 

29-2 

W. 

N. 

1831  0  5 

•03 

6 

29-960 

889 

30-9 

33-7 

77-9 

28^8 

N. 

N. 

177 

60 

•01 

6 

•974 

86-8 

81*5 

33-6 

48-8 

292 

N. 

N.E. 

151 

90 

7 

•984 

364 

32-2 

38-6 

575 

313 

N.E. 

N.E. 

151 

100 

8 

•979 

35-7 

311 

329 

610 

30-5 

N. 

N. 

119 

10-0 

•03 

9 

•899 

38-5 

31-6 

33-7 

73-7 

308 

N. 

W. 

31 

LOO 

10 

•956 

37-8 

268 

30-3 

78-8 

22-7 

B. 

E. 

60 

70 

11 

•900 

38  4 

26-5 

30^2 

72-5 

23-7 

E. 

N.E. 

46 

60 

12 

•884 

380 

20-3 

28^0 

81^2 

179 

N.E. 

W. 

21 

8-0 

13 

•u35 

33-2 

25-3 

28-8 

63  2 

218 

£. 

E. 

93 

80 

•20 

14 

•622 

45-9 

30-1 

39-4 

100-2 

301 

8.W. 

S.W. 

128 

90 

•62 

16 

•520 

53-4 

44-1 

47-2 

909 

42-7 

8.W. 

w. 

253 

60 

•21 

16 

•739 

49-9 

42-0 

460 

61-0 

892 

W. 

S.W. 

218 

50 

•19 

'  17 

•708 

53-9 

45^7 

50-6 

662 

44-9 

8.W. 

S.W. 

30010  0 

•07 

.18 

•J5I 

52-9 

46-3 

49-0 

613 

456 

S.8.W. 

w. 

339 10  0 

•25 

.  19 

•458 

51-5 

42-3 

45^0 

108-6 

41-0 

N.W. 

8. 

240 

40 

20 

•789 

44*7 

39-1 

41*8 

667 

88-2 

8.B. 

N.E. 

82 10  0 

•87 

21 

•777 

52-5 

437 

49-2 

611 

41-8 

S.W. 

W. 

302 

10-0 

•01 

22 

•840 

54-5 

44^8 

480 

96-1 

42-9 

8.W. 

W. 

251 

4-0 

•11 

28 

29  846 

47-6 

37-5 

41-8 

830 

84-7 

W. 

N.W. 

372 

35 

•01 

24 

30-120 

45-4 

81-7 

870 

91-4 

27^7 

N.W. 

W. 

150 

7-5 

25 

29*699 

456 

850 

41^4 

674 

841 

8. 

8.W. 

146 

100 

•89 

26 

•477 

60-7 

43-2 

46-6 

71-7 

42  9 

S.W. 

W. 

196 

100 

K)7 

27 

•660 

52-9 

43^8 

47^1 

81-8 

42-7 

8. 

N.W. 

804 

95 

•07 

28 

•849 

63-5 

43-3 

48-4 

91-7 

41-8 

W. 

W. 

272 

100 

•09 

29 

• 

29-832 

560 

39-7 

46-5 

923 

84  8 

S.W. 

s. 

236 

6^0 

•23 

IdCB 

29-828 

46^0 

863 

403 

76-2 

848 

•  •  « 

■  •  ■ 

Sam 
531.* 

7-6 

S8-*ll 

a 

MABCH,  1876. 


«M 

Mean 

Beadg.of 

Baromtr. 

redaoed 

to  Sea 

Level. 

Temperature. 

Wind. 

il 

OS 

d  o 
a  1—4 

90 

In  the  Shade. 

Highst 

insan's 

rays. 

Lowst. 
on  the 
grass. 

Direction. 

209 

^^      • 

l-l 

High- 

est. 

Low- 
est. 

Adop- 
ted 
Mean. 

A.M. 

PM. 

Bain. 

1 

in. 
29-635 

&-0 

390 

^-0 

60*4 

83-7 

S. 

W. 

in. 

2 

•811 

50-6 

38-9 

43  9 

104-2 

372 

8.W. 

W. 

327 

100 

•23 

3 

•728 

56-4 

447 

601 

89-4 

44-4 

W. 

w. 

262 

9-6 

•08 

4 

•796 

488 

384 

421 

985 

370 

W. 

w. 

314 

56 

•06 

6 

•743 

49-8 

37-4 

44-6 

63-8 

350 

W. 

w. 

235 

10-0 

•36 

6 

•745 

506 

42  1 

45-8 

90-6 

404 

W. 

w. 

423 

80 

•16 

7 

•878 

432 

33-9 

38-7 

97-8 

324 

W. 

w. 

321 

6-5 

•05 

8 

29386 

49-2 

37-7 

4i-7 

888 

35-4 

s.w. 

s.w. 

277 

9-5 

•21 

9 

28-791 

480 

310 

36  7  1     94-8 

303 

w. 

s.w. 

346 

65 

•53 

10 

28787 

481 

320 

88-5 

99-6 

305 

s.w. 

w. 

221 

80 

11 

29-206 

491 

352 

408 

98-8 

32-4 

N.W. 

N.W. 

269 

1-5 

•58 

12 

28-952 

37-8 

305 

33-2 

77-4 

262 

S.B. 

8. 

214 

60 

•56 

13 

29-635 

4i-4 

28  9 

37-7 

113-5 

25-3 

N.W. 

W. 

126 

50 

14 

•597 

60-1 

35-5 

44*4 

832 

37-2 

W. 

w. 

479 

8-0 

•08 

15 

•421 

481 

35-6 

40-2 

101-5 

32-2 

W. 

W. 

493 

6-6 

16 

•710 

460 

338 

390 

929 

30  4 

W. 

W. 

242 

45 

17 

29-831 

42  8 

28  6 

340 

98-8 

26-7 

N.W. 

N.W. 

266 

4-6 

18 

30  054 

42-8 

28  6 

350 

92*3 

261 

N. 

N. 

179 

7-0 

•01 

19 

•084 

36-6 

25-3 

31-5 

83-4 

24-4 

N. 

N. 

195 

9-5 

20 

30-114 

40-4 

24-7 

31-9 

94-2 

20  7 

N.W. 

N. 

120 

0-0 

21 

29*890 

34-8 

26-9 

30-8 

47-0 

21^8 

8. 

N. 

69 

10-0 

•89 

22 

•965 

39-3 

266 

315 

1131 

253 

N.B. 

N. 

158 

1.0 

23 

•920 

43-7 

25-5 

867 

934 

21-3 

N. 

N. 

47 

40 

•01 

24 

•674 

48-3 

294 

37-6 

105-0 

247 

S. 

N. 

110 

33 

25 

•699 

49-8 

30-9 

400 

96^2 

26*2 

W. 

N.B. 

213 

50 

26 

•605 

387 

341 

35-6 

53-0 

325 

N.B. 

E. 

139 

100 

•08 

27 

•382 

41-4 

32-2 

366 

65-9 

3VS 

E. 

N.B. 

125 

100 

•33 

28 

*209 

530 

38-5 

45-4 

950 

88-5 

8. 

8. 

96 

95 

•14 

29 

•367 

511 

41-3 

44-9 

100-0 

38-6 

8. 

W. 

132 

100 

•20 

30 

•593 

53-0 

37-5 

45*3 

1060 

33^4 

8. 

8. 

151 

55 

•11 

31 

29590 

596 

42-4 

48-8 

114-9 

393 

8. 

W. 

101 
6869 

90 
6-8 

•08 

Mm 

29-607 

46-6 

33-8 

896 

90-5 

81^3 

•.• 

... 

Sam 
4-20 

APRIL,  1876. 


m^ 

Mean 

Beadg.of 

Baromtr. 

rednoed 

to  Sea 

Level. 

Temperature. 

Wind. 

^^ 
$.2 

5-0 

In  the  Shade.        { 

W*        «_         A 

Lowst. 
on  the 
grass. 

Direction. 

^<  ©pi* 

71 

High, 
est. 

Low- 
est. 

Adop- 
ted. 
Mean. 

Highst 

insan's 

rays. 

A.M. 

P.M. 

Bain. 

1 

in. 
29-808 

52'^2 

89-7 

43-6 

908 

83*'-3 

N. 

W. 

in. 

2 

80-062 

58-2 

81-5 

443 

107*1 

26-7 

N.W. 

N. 

45 

00 

8 

•289 

62-7 

81.5 

47-1 

1098 

26-2 

N.W. 

W. 

36 

1-0 

4 

•479 

61-7 

42-2 

51-3 

103-8 

340 

B.W. 

W. 

88 

60 

6 

-508 

57-1 

48-9 

52*9 

738 

400 

N.W. 

N.W. 

97 

10  0 

6 

•419 

680 

601 

68-4 

74*8 

48-6 

N.E. 

E. 

77 

9-5 

7 

•320 

640 

48-7 

58-4 

1138 

42-1 

B. 

B. 

161 

5-0 

8 

80-002 

66-9 

88-4 

61-8 

116-0 

82-2 

S. 

8.  W. 

151 

0-0 

-04 

9 

29-854 

580 

45-1 

50-7 

1060 

40-2 

W. 

8.  W. 

218 

100 

•32 

10 

•456 

60-7 

869 

48-3 

56-7 

85-4 

8. 

8.  W. 

843 

10-0 

•48 

11 

•765 

45-9 

80  0 

87-2 

100-9 

26-7 

W. 

W. 

811 

0^ 

•02 

12 

•960 

46-9 

28-7 

85-8 

106-4 

22-2 

N.W. 

w. 

166 

7*8 

•21 

18 

.688 

870 

82-0 

33-7 

63-5 

29-4 

N.W. 

N.W. 

2'6 

5*0 

•18 

U 

29-981 

42*8 

810 

36*6 

106-0 

?8-6 

N. 

N.E. 

265 

5-0 

•02 

16 

80*287 

54*4 

83-6 

42*5 

103-0 

27-3 

N.E. 

N. 

152 

2-5 

16 

80-088 

550 

808 

42-6 

106*3 

19*0 

N. 

N. 

130 

0*0 

17 

29  584 

49-0 

88-6 

42-7 

76-6 

31-2 

S.E. 

8. 

68 

50 

■07 

18 

29  092 

64*5 

41-7 

47-4 

106-6 

88-8 

8. 

8. 

206 

10  0 

•27 

19 

28-985 

524 

430 

46-6 

101*2 

88-8 

8.E. 

W. 

150 

100 

•08 

20 

29-302 

51-7 

420 

466 

928 

870 

8. 

8.  W. 

224 

100 

•65 

21 

•618 

57-5 

45-4 

50*0 

104*5 

43-7 

8.W. 

8.  W. 

141 

45 

•18 

22 

•925 

57-7 

40*8 

48-6 

1150 

80-7 

W. 

W. 

101 

25 

28 

29-992 

56-6 

86-0 

471 

1080 

27-6 

8. 

8. 

89 

9-5 

•02 

24 

80-020 

67-0 

44-9 

60*6 

115*2 

880 

8. 

W. 

191 

85 

•18 

25 

•146 

67-9 

44*5 

49-3 

115-1 

37*2 

W. 

W. 

276 

50 

26 

80-178 

67-2 

890 

48*8 

113*7 

31*7 

w. 

W. 

230 

•6-0 

-06 

27 

29-868 

55-4 

44-8 

49-6 

81*7 

41*2 

8. 

W. 

65 

100 

•18 

28 

•524 

56-9 

440 

49-2 

117-1 

40*7 

W. 

8.  W. 

224 

3-6 

•16 

29 

•541 

56-9 

420 

48-8 

1010 

89*1 

8.  K. 

8. 

128 

90 

•31 

80 

29-778 

48*8 

88-6 

41-9 

58*8 

85^5 

B. 

N.  K. 

183 

9-6 
60 

•12 

Hob 

29-841 

54-6 

89^6 

46*2 

981 

34*3 

•  •  • 

t  *• 

Snm 

Snm 

1 

4828 

3.41 

MAT,  1876. 


Mean 
Readg.  of 
Baromtr. 

Tei 
In  tbc  Sb{ 

nperatnre. 

Wind. 

59 

043 

5.S 

ido. 

Highst 
insQUB 

Lowst 
on  the 

Direction 

i»« 

Bain. 

5*1 
ft* 

reduced 
to  Sea 

High. 

Low- 

Adop- 
ted 

A.M 

PM. 

c  — 

a 

q  p 
oO  0 

Level. 

est. 

est. 

Mean. 

rays. 

grass. 

k 

in. 

0 

0 

• 

0 

0 

in. 

1 

80074 

60-2 

83-1 

40-7 

106-0 

29-5 

N. 

N. 

106 

100 

•09 

2 

•232 

490 

82*7 

401 

103^3 

294 

N. 

N.W. 

95 

2-5 

8 

•877 

54-5 

80-0 

428 

1150 

27-4 

K.B. 

B. 

46 

2*5 

4 

•471 

69-7 

820 

461 

1147 

28-6 

B. 

B. 

76 

0*0 

6 

•842 

61-9 

82-5 

485 

115*5 

298 

B. 

N.B. 

82 

0-0 

6 

•260 

65-6 

82  9 

50-6 

114-7 

29  4 

N.IS. 

N.B. 

62 

0*5 

7 

•866 

580 

89-8 

48-2 

114-0 

860 

N.B. 

N.B. 

155 

4^7 

8 

•410 

58-5 

87-9 

47^8 

115^0 

84*2 

K.B. 

B. 

187 

85 

9 

•348 

57-0 

867 

45*6 

110*9 

847 

N.B. 

B. 

294 

1-5 

10 

•261 

58-4 

865 

46-9 

117^8 

83-8 

B. 

B. 

214 

80 

11 

•168 

58-1 

87-4 

470 

117-9 

84-1 

N.B. 

N.B. 

185 

2*5 

12 

•216 

55  9 

35-7 

450 

113-4 

81-0 

N.B. 

N.B. 

178 

25 

13 

•286 

54-9 

325 

436 

114*6 

26-7 

N.B. 

N.B. 

145 

8-5 

14 

•106 

59  4 

29-8 

47-6 

113*2 

252 

N.B. 

N.B. 

79 

6-0 

15 

•116 

550 

893 

46*5 

98-2 

841 

N. 

N. 

113 

100 

•04 

16 

•187 

58*2 

868 

46*6 

111^2 

88-7 

B. 

N.B. 

179 

50 

17 

•207 

47-4 

39*2 

44-5 

116-0 

86-4 

N.B. 

N.B. 

218 

60 

18 

•258 

554 

39  8 

46^4 

118*0 

864 

N.B. 

N.B. 

207 

6.8 

19 

•814 

63-7 

39-3 

49-9 

122-2 

86-8 

N.B. 

B. 

166 

4*7 

20 

•271 

63-4 

34-6 

60-9 

115  7 

807 

N.B. 

N. 

49 

1-5 

21 

80*072 

69-7 

379 

55-4 

1176 

34-7 

8.W. 

W. 

101 

6-8 

22 

.  29  803 

58-7 

453 

52-4 

112*2 

42*0 

8.W. 

W. 

98 

9*5 

•68 

88 

•794 

56-5 

45-8 

49*8 

101*3 

42  2 

W. 

w. 

197 

6*0 

24 

•720 

581 

42-2 

496 

122-8 

87-4 

8. 

N. 

70 

97 

-18 

26 

•880 

54-0 

44-1 

47-6 

98-6 

425 

N. 

N.W. 

98 

10-0 

•08 

26 

29-868 

56^9 

44^4 

506 

79  6 

42-4 

N.W. 

N. 

130 

100 

•01 

27 

30008 

601 

50^6 

548 

88*7 

48*0 

N. 

N.W. 

144 

10-0 

28 

•242 

67-4 

48*2 

541 

123  0 

40-5 

N. 

W. 

100 

53 

29 

•229 

666 

449 

551 

126*0 

42-8 

W.8.W 

W. 

78 

3-5 

80 

•129 

03-9 

41-3 

63-7 

1139 

86  7 

W. 

W. 

123 

6*5 

81 

30176 

6»-8 

48-7 

54  2 

109  3 

44-0 

N. 

N. 

120 

45 

Mmu 

80-167 

58-8 

38*J 

48-5 

111-5 

35-1 

•  •  • 

■  •  • 

Sani    5  0 

sO-93 

&090 

1 

1 

JUNB  18^6. 


Mean 

Readg.  of 

BaromtFi 

reduced 

to  Sea 

level. 

Temperature. 

Wind. 

SO 
8.2 

0*0 

In  the  Shade.        | 

Higlst 

insnn's 

rays. 

Lowst 
on  the 
grass. 

Direction,    i 

^m 

^1 

High- 
est. 

Low- 
est. 

Adop- 
ted 
Mean. 

A.M. 

PM. 

27 

Aain. 

1 

80-248 

70^*0 

887 

66*3 

124^0 

85^4 

N. 

N. 

in. 

2 

80037 

71-4 

421 

67*8 

119*8 

88-6 

N. 

B.W. 

89 

6-0 

•24 

8 

29809 

67-7 

47-6 

66*7 

1261 

46.6 

S.W. 

W. 

167 

9*6 

•14 

4 

•976 

61-9 

48-2 

62.6 

120*6 

88-2 

w. 

8.W. 

164 

6.6 

-19 

6 

29-941 

62-8 

48.7 

64-7 

82-9 

471 

S.W. 

W. 

192 

9*6 

-02 

6 

80*040 

66-6 

49-0 

66*2 

117*8 

48-0 

N.W. 

w. 

41 

10-0 

7 

80-014 

62*6 

48-0 

64-4 

121*0 

44-4 

W. 

w. 

167 

3*6 

8 

29-879 

60*8 

42-6 

62-6 

109*1 

86-4 

s. 

N.W. 

49 

9-9 

-06 

9 

29-887 

62-9 

48-8 

64-6 

118*9 

47-8 

N.B. 

N.B. 

62 

98 

•16 

10 

80-219 

61.0 

46-4 

61-8 

1187 

41-4 

N.B. 

N.W. 

114 

4-7 

11 

•167 

706 

86-6 

66.2 

119*8 

846 

N. 

N.W. 

69 

1-0 

12 

•078 

74^0 

46-6 

69*8 

181*6 

46-0 

W. 

W. 

106 

fro 

18 

•049 

640 

61*8 

670 

100  7 

60-7 

w. 

W. 

29 

10-0 

•47 

14 

80-062 

66-9 

48*7 

64-8 

121-6 

40.6 

w. 

B.W. 

108 

80 

16 

29-886 

68-6 

47-9 

68-2 

94*9 

46-2 

8. 

N. 

208 

10-0 

-60 

16 

.906 

61-2 

470 

62-8 

117*4 

46-7 

W. 

W. 

188 

8-0 

17 

29*862 

69*6 

47-2 

689 

87*8 

45-2 

W. 

S.W. 

164 

80 

18 

80-094 

68*4 

48-7 

67-4 

180-9 

45-2 

W. 

s. 

189 

2*5 

19 

•121 

72-9 

48-2 

69-4 

180-9 

46-2 

B. 

B. 

103 

6-0 

20 

80*004 

79^9 

62-6 

67*6 

184-8 

492 

B. 

S.B. 

138 

20 

21 

29-906 

82-7 

66-6 

680 

1820 

619 

B. 

N.W. 

161 

4-6 

28 

80.024 

69-7 

631 

60-6 

117*8 

628 

N. 

N. 

70 

9-5 

-11 

28 

29-978 

70-9 

68-7 

60*6 

128-6 

62-6 

N. 

N. 

88 

76 

24 

•926 

690 

68*0 

697 

126*5 

49-6 

N.B. 

N.B. 

60 

6-0 

26 

29988 

71*6 

48*9 

60*6 

124-0 

46-9 

N.E. 

N.B. 

266 

0*6 

26 

80-048 

74-8 

60-4 

68-8 

128-6 

450 

N.B. 

N. 

117 

00 

27 

•196 

777 

49*7 

68*2 

127-7 

452 

N. 

N. 

62 

0-0 

28 

•117 

81-2 

48*9 

660 

126*3 

45-7 

W. 

N.B. 

29 

0-8 

29 

80O28 

687 

49-8 

68*4 

126*3 

46-8 

N. 

N. 

90 

0-7 

80 

29-997 

71-7 

47*2 

69-6 

131-1 

42-6 

N.W. 

•  •• 

N.W. 

97 
8198 

8*0 
6-4 

M&s 

1 

80011 

68-6 

47*8 

579 

119-2 

449 

•  •  • 

gl-98 

0 

an 

JTJLY,  1876. 

^rf 

Mean 

Beadg.  of 

Baromtr. 

redooed 

to  Sea 

Level. 

Temperati 

are. 

Wind. 

^0 

si 

Sg 

90 

C43 

5  c 

Int 

High, 
est. 

he  !Sha< 

Low- 
est. 

le. 

Adop- 
ted. 
Mean. 

Highat 

iosan'a 

rays 

Lowst. 
on   the 
grass. 

Direction. 

^^ 

A.M. 

P.M. 

.M    CD 

168 

Bain. 

1 

in. 
29*984 

70^8 

67*8 

62''*2 

108^9 

64*'-7 

W. 

W. 

in. 

2 

80083 

76-7 

66*6 

640 

136-3 

66  0 

N.W. 

WNW 

96 

9*5 

8 

-129 

72-7 

68-8 

661 

112-7 

68-0 

8.B. 

S.W. 

133 

70 

4 

80061 

69-2 

66-0 

68^8 

97-8 

61-2 

S.  W. 

s. 

113 

100 

5 

29-978 

69*7 

69-6 

627 

1228 

68-8 

8.  W. 

8.W. 

161 

7*6 

•02 

6 

•976 

69*6 

49  9 

61-2 

1210 

46-8 

N.W. 

8. 

66 

70 

•26 

7 

•808 

72-9 

680 

63-2 

129-2 

67-7 

W. 

8. 

161 

6-6 

01 

8 

29-848 

69-6 

681 

63-0 

1194 

66*0 

S.W. 

W. 

144 

50 

•18 

9 

80-024 

70-9 

64*1 

61-2 

1280 

60-4 

N.W. 

w. 

148 

6-0 

» 

10 

•103 

660 

49*1 

66  9 

125-6 

46-4 

N.W. 

w. 

167 

9-5 

11 

•887 

64-3 

600 

68-3 

126^1 

46-9 

W. 

S.W. 

69 

9-0 

12 

•449 

72-5 

49-2 

61-0 

127-3 

46-2 

8. 

w. 

86 

00 

13 

.412 

82-7 

49-7 

67-9 

180-6 

43-7 

N. 

N.W. 

34 

0-1 

U 

•412 

88-4 

68-6 

78-3. 

186*4 

476 

S. 

a. 

26 

0-0 

16 

•892 

90-7 

67-4 

76-2 

186-0 

63-6 

S.B. 

E. 

26 

0-6 

16 

•821 

897 

60-8 

76-6 

186-0 

661 

B. 

8. 

44 

2-0 

17 

•262 

87-8 

69-6 

74-2 

148  0 

64-1 

S.W. 

w. 

66 

4-0 

18 

•224 

80-7 

66-8 

68-2 

129-7 

64*2 

N.W. 

N.W. 

47 

7*0 

19 

•177 

80*8 

647 

67-6 

182-8 

600 

N.W. 

N.W. 

138 

30 

20 

•231 

80-7 

68-9 

67-8 

1298 

486 

N. 

G.N.S. 

61 

06 

21 

•149 

84*7 

626 

70-8 

186^7 

49-6 

W. 

8.W. 

61 

2-0 

22 

80-006 

86-6 

68-4 

72*8 

1830 

66-4 

B.W. 

8. 

19 

66 

28 

29-988 

74-2 

67-8 

641 

128-8 

62^0 

N.£. 

N.B. 

107 

46 

24 

80120 

78  7 

60-7 

62^6 

120-8 

460 

N.B. 

N.W. 

149 

6*0 

26 

-202 

799 

62-6 

65^6 

1830 

46*6 

N.B. 

WNW 

90 

20 

26 

•042 

78-8 

64-0 

66-2 

180-8 

481 

B.W. 

N.W. 

143 

4-6 

•01 

27 

80064 

71-8 

641 

61-9 

1260 

61-0 

N. 

N. 

96 

4-6 

S8 

29  788 

67-6 

64-8 

69*2 

1080 

49-9 

8.W. 

N. 

166 

6-0 

•08 

29 

80017 

69-7 

48-8 

68-2 

126  0 

48-7 

N.W. 

w. 

173 

100 

80 

29*981 

71-9 

65-7 

62-7 

126*4 

62-0 

S.W. 

w. 

171 

95 

•01 

81 

29762 

68-6 

61-6 

68-3 

119-9 

47-9 

s. 

N.W. 

139 
Sam 

7-0 
6-2 

.31 

Una 

80-104 

76-9 

646 

64-9 

126-8 

607 

.  •* 

•  a. 

Sum 

3209{ 

0-88 

AUGUST,  1876. 


Mean 

Readg.  of 

Baromtr. 

reduced 

to  Sea 

Level. 

Temperature. 

Wind. 

'^3 

is 

4-7 

Int 

fligh- 
est. 

he  Shf^ 

Low- 
est. 

de. 

Adop- 
ted. 
Mean. 

llighst 

insnn's 

rays. 

•Low  St. 
on  the 
grass. 

Direction. 

193 

Bain. 

5v  c 

AM. 

P.M. 

1 

in* 
80087 

W-7 

457 

544 

119.0 

0 

41-1 

8.W. 

N.W. 

in. 
•07 

2 

29-955 

69  7 

480 

600 

127-7 

41-2 

8.W. 

B. 

169 

7-6 

•53 

8 

29658 

667 

68-8 

602 

1192 

627 

8.W. 

W. 

283 

7-6 

4 

80*009 

64.9 

62-3 

68-4 

105.8 

47^1 

8.W. 

S. 

166 

10-0 

•76 

6 

•229 

70-7 

62-8 

60-7 

1239 

49-8 

B.W. 

N. 

139 

0-3 

6 

•295 

72-6 

48-7 

60-7 

1221 

42^3 

W. 

W. 

89 

10  0 

7 

•204 

78-D 

58-8 

66.8 

126-2 

561 

w. 

N.W. 

141 

85 

8 

•182 

798 

54-8 

64-0 

1282 

492 

w. 

N. 

63 

60 

•  9 

•108 

84-0 

492 

67-4 

182-3 

489 

8.W. 

W. 

62 

1-0 

10 

•324 

73-7 

68-6 

62^4 

124^8 

47-9 

N.E. 

N. 

66 

4-6 

11 

•827 

77-7 

451 

62^6 

1248 

89-4 

B.W- 

B. 

46 

0-5 

12 

80140 

807 

49-9 

66-2 

1817 

43-0 

N.B. 

B. 

93 

0-0 

18 

29-949 

920 

58-8 

727 

1366 

47-6 

E. 

8. 

66 

00 

14 

950 

85-3 

56-8 

70-4 

131-7 

626 

W. 

W. 

62 

00 

16 

'999 

84-7 

56-6 

70  7 

133-5 

61-3 

W. 

W. 

87 

00 

16 

•978 

86-7 

677 

72.3 

137-8 

634 

E. 

N.W. 

66 

2-5 

17 

•883 

84-7 

66-8 

70-9 

128-3 

63-8 

N.E. 

N.E. 

167 

55 

•07 

18 

•984 

74-7 

61-9 

660 

115  8 

57-8 

S. 

N.B. 

85 

100 

•18 

19 

•858 

70-7 

59-5 

65-8 

100-3 

560 

N.B. 

N.B. 

65 

95 

•77 

20 

•775 

72-6 

59-6 

64-4 

127-4 

69-2 

N.B. 

8. 

111 

9-0 

•94 

21 

•896 

770 

561 

65^5 

135^8 

68-8 

B. 

W. 

76 

2^0 

22 

•903 

73^9 

680 

686 

126^8 

66-0 

W. 

w. 

88 

7-0 

28 

•871 

66^7 

48^0 

563 

1218 

461 

N. 

N. 

79 

0^5 

24 

29*880 

65-9 

466 

64-9 

128^0 

42-8 

N. 

N.W. 

110 

4-5 

25 

80044 

61-7 

89*8 

60-6 

114-3 

87-0 

N. 

N. 

90 

20 

26 

29-925 

68-2 

440 

548 

119  0 

892 

W. 

B. 

120 

90 

•04 

27 

•853 

640 

61-3 

55-8 

115^0 

481 

w. 

N.W. 

184 

45 

28 

•947 

67-1 

468 

67-7 

92-6 

408 

s.w. 

N.W. 

113 

100 

•83 

29 

•786 

654 

62-6 

67  7 

1218 

50-0 

N.W. 

W. 

116 

60 

07 

80 

•518 

65-4 

51-6 

57-8 

121-2 

488 

B.W. 

S.W. 

213 

75 

•64 

81 

29  302 

558 

441 

51-3 

106-3 

415 

S.W. 

B.W. 

249 

Sam 
8575 

80 
49 

•40 

Mns 

29-963 

729 

52-0 

619 

122*3 

480 

... 

*•■ 

Bam 
4-76 

SEPTEMBEB,  1876. 


CkJ 

Mean 

Beadg.of 

Baromtr. 

redaoed 

to  Sea 

Leyel. 

Temperature. 

Wind. 

4-0 

^4 

In  the  Shade. 

Highst 

insan's 

rays. 

Lowst. 
on  the 
grass. 

Direction. 

198 

High- 
est. 

Low- 
est. 

Adop- 
ted. 
Mean. 

A.M. 

P.M. 

Eain. 

1 

in. 
29-728 

66^7 

50-2 

65''7 

117''-8 

47*'*8 

N.W. 

W. 

in. 

2 

•876 

66-7 

48-9 

66-8 

120-7 

41*4 

N. 

N.W. 

63 

80 

•08 

8 

•973 

65-8 

48-9 

67-4 

119*8 

48*3 

N. 

S. 

60 

76 

•42 

4 

•647 

68-6 

68-8 

61-5 

1200 

62*0 

S.  W. 

w. 

178 

100 

•73 

6 

•679 

69-3 

66-6 

617 

125-3 

62*0 

s.  w. 

w. 

223 

70 

164 

6 

•637 

66-3 

669 

69:5 

117*8 

63*8 

w. 

S.W. 

223 

7*6 

86 

7 

•618 

64-6 

62^1 

66*7 

1160 

60*0 

N.W. 

w. 

175 

7-5 

11 

8 

•775 

620 

440 

51*9 

117*4 

39-7 

N.W. 

w. 

116 

2-3 

•04 

9 

•811 

61-2 

43-7 

62*3 

1140 

39*2 

w. 

w. 

155 

7*0 

•11 

10 

•830 

61-4 

45-6 

532 

109-8 

39-9 

w. 

w. 

100 

5-0 

•16 

11 

•869 

59-0 

44-1 

51-3 

1120 

89-9 

w. 

w. 

114 

80 

•02 

12 

•919 

58-5 

46-6 

60*9 

1091 

45*2 

N. 

N. 

87 

100 

18 

.888 

66-4 

44-2 

60^4 

89*6 

39*3 

w. 

N.W. 

81 

10*0 

•01 

14 

•823 

687 

46-8 

61^8 

973 

43-2 

N. 

N. 

29 

9*6 

•03 

16 

•766 

628 

40-8 

61-6 

112-9 

87'8 

B. 

N. 

61 

5-5 

•42 

16 

•652 

68*4 

46^0 

62*2 

676 

43*2 

8.B. 

N.W. 

108 

10*0 

•12 

17 

•812 

64*9 

48^3 

553 

117-8 

436 

N.W. 

N.W. 

116 

4*0 

18 

29'967 

66-0 

48-6 

67-4 

120-0 

44*2 

W. 

W. 

150 

80 

•01 

19 

30*302 

650 

45-7 

54*7 

1169 

40-2 

w. 

W. 

62 

30 

20 

•388 

71*5 

415 

569 

120-8 

37*6 

N. 

w. 

29 

20 

21 

30*202 

71-2 

45-2 

57*2 

1199 

41*1 

S. 

s. 

62 

4*5 

22 

29*960 

70-0 

47-3 

59*5 

117*6 

431 

E. 

N. 

94 

66 

•06 

23 

•888 

69-3 

55-7 

60*7 

1200 

55-5 

S.W. 

w. 

96 
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SUMMARY  OF  THE  WEATHER  FOR  1876. 


JANUAET. 
"  At  New  Year's  tide 
The  dajB  lengthen  a  oook'a  itride." 

The  mild  weather  which  prevailed  daring  the  latter  part  of  Deoember 
lasted  till  the  4th,  the  mean  temperatare  for  the  first  foar  dajs  being  42^. 
On  the  5th  a  cold  period  set  in  and  oontinned  till  the  I6th,  th9  temperatare 
being  29^7,  or  more  than  2°  below  the  freezing  point  and  the  direction  of  the 
wind  N.B.  The  wind  having  changed  hy  the  17 th  to  W,  the  weather  became 
much  milder  and  oontinned  so  till  Febrnary  drd,  the  mean  temperature  for 
these  18  days  being  89^9.  The  maximum  temperatare  was  33^3  on  the  8rd, 
the  minimnm  19^9  on  the  9th,  and  the  mean  86**2. 

Atmospheric  pressors  was  yerj  high  thronghoat  the  month,  on  fire 
oooasions  only  was  it  below  80*0  inches ;  the  highest  observed  reading  was 
80*671  in.  at  9  p.m.  on  the  15th,  the  lowest  29*636  in.  at  9  a.m.  on  the  2 let  s 
and  the  mean  30*290  in.  Snow  fell  on  the  7th,  8th,  11th,  and  12th.  The 
total  rainfall  was  2*51  in.  of  which  1*51  in.  fell  on  the  21st.  Dense  fog  pre- 
vailed from  the 25th  to  the  SOtlv    A  Lanar  Halo  was  observed  on  the  8 let. 


FEBBUABY. 
"  If  Febraary  give  mach  snow 
A  fine  sammer  it  doth  foreshow." 
The  weather  from  the  4th  to  the  13th  was  cold  with  the  wind  from 
N-KE,  and  occasional  snow,  the  mean  temperature  being  82^1,  or  just  aibove 
freezing.    On  the  4th  the  wind  having  changed  to  S.W.,  the  weather  became 
much  milder  and  oontinned  so  till  March  8th  j  the  mean  temperatare  for  this 
period  was  45^0,  and  rain  fell  almost  every  day.    The  maximum  was  56°0  on 
the  29th,  the  minimnm  20^3  on  the  12th,  and  the  mean  for  the  month  40°8. 

The  high  atmospheric  presaure  which  had  prevailed  during  January  gave 
way  on  the  4th,  and  was  below  the  average  for  the  remainder  of  the  month, 
the  mean  being  29*828  in.     The  rainfall  was  3*11  in.  and  the  number  of  rainy 
days  20.    Snow  fell  on  7  days  and  hail  on  1.    Dense  fog  occurred  on  the  11th 
and  12. 


u. 


MARCH. 
"  Upon  St.  David's  day 
Pot  oats  and  barley  in  the  clay." 
The  first  eight  days  were  mild,  bat  from  the  9th  to  the  27th  the  weather 
was  oold  and  boisterons  with  ocoaaional  snow,  the  mean  temperature  for  this 
period  being  36°3.     Severe  storms  ooonrred  on  the  9th  and  12th.    From  9  a.iii. 
on  the  8th  to  9  a.m.  on  the  9th  the  barometer  fell  0.846  in.,  and  from  9  a.m. 
on  the  12th  to  9  a.m.  on  the  18th  the  rise  was  1'026  in.  The  storm  on  the  12th 
was  remarkable  for  the  sadden  fall  and  rise  of  the  barometer  and  the  rapidity 
of  its  progress  across  the  country,  it  having  travelled  from  the 

West  of  England  to  London  at  the  rate  of  25  miles  an  hoar. 
London  to  Utrecht  „  88  „ 

Utrecht  to  Emden  „  69  „ 

Emden  to  Hamburg         „  77  t, 

Atmospheric  pressure  was  variable  and  the  mean  for  the  month,  29*607  in., 
considerably  below  the  average.  The  mazimnm  temperature  was  59*^6  on  the 
81st,  the  minimum  24^7  on  the  20th,  and  the  mean  39°6.  Bain  or  snow  fell 
on  20  d  Ays,  amounting  to  4*20  ins. ;  and  hail  on  the  4th,  12th,  and  30th«  A 
Lunar  Halo  was  observed  on  the  7th. 


AFBIL. 
"April  weather. 
Bain  and  sunshine,  both  together. 

From  March  28th  to  April  9th  the  weather  was  warm,  the  mean 
temperature  being  48^6,  but  on  the  10th  a  oold  period,  with  heavy  snow,  set 
in  and  continued  till  the  17th,  the  temperature  being  89^2.  During  this 
interval  very  hdavy  snow  storms  occurred  all  over  the  country.  From  the 
18th  to  the  29th  the  wind  was  S.— W.  and  the  weather  mild,  48''6. 

Atmospheric  pressure  from  the  2nd  to  the  8th  was  high,  but  during  the 
rest  of  the  month  was  yariable ;  the  lowest  observed  reading  was  28*871  in. 
at  9  am.  on  the  19th,  and  the  mean  for  the  month  29*881  in.  The  maximum 
temperature  was  65**9  on  the  8th,  the  minimum  28^*7  on  the  12th,  and  the 
mean  46'2.  Bain  or  snow  fell  on  19  days  (between  the  8th  and  30th)  amount- 
ing to  8' 41  in.    A  Thunderstorm  with  hail  occurred  on  the  28th. 


MAY. 
"When  the  wind  is  in  the  East, 
It  is  neither  g^ood  for  man  nor  beast." 
This  month  was  for  the  most  part  cold  and  dry, — the  mean  temperature 
from  April  80th  to  May  26th  was  47^1,  and  from  the  27th  to  the  dlst  54''4. 
The  general  direotion  of  the  wind  was  N.— E, 


Atmoipherio  preMoie  was  vniformi  and  (with  the  ezoeption  of  the  22iid 
to  the  27th)  was  abore  30*0  in.;  the  mean  for  the  month  was  30-167  in., 
Bain  fell  on  6  days  to  the  amount  of  0.98  in.  of  which  0.63  in.  was  doe  to  a 
thunderstorm  on  the  22nd.     Hail  fell  on  the  15th. 

The  highest  temperature  was  69^7  on  the  2lBt,  the  lowest  29°8  on  the 
14th  and  the  mean  48^5.  The  thermometer  on  the  grass  fell  below  32°  on  10 
oooasions. 


JUNE. 
"  Jnne,  if  samiy, 
Brings  harvests  early." 
The  first  part  of  this  month  was  oold,  bat  from  the  19th  the  weather  was 
warm ;  the  mean  temperature  from  the  1st  to  the  18th  being  65^,  and  from 
the  19th  to  the  30th  62^2.      The  highest  temperatures  recorded  were  82^  on 
the  21st  and  8L^2  on  the  28th,  and  the  lowest  36^5  on  the  11th  and  38^  on 
the  1st ;  the  mean  for  the  month  was  57^9. 

Atmospheric  pressure  was  above  the  average,  the  mean  being  30*011  in. 
Bain  fell  on  9  dajs  amounting  to  1*98  in. 
Fog  occurred  on  the  12th  and  24th. 


JULY. 

July  Gk)d  send  thee  calm  and  fayxe, 

That  happj  harvest  we  may  see, 

With  quyet  tyme  and  healthsome  ayre, 

And  man  to  God  may  thankful  bee." 
The  warm  weather  which  set  in  about  June  19th  continued  till  Julj 
27th ;  the  mean  temperature  for  this  period  of  39  days  being  64'*6.  From  the 
13th  to  the  22nd  the  weather  was  especially  hot,  the  maximum  on  each  day 
being  above  80°.  On  the  16th  the  temperature  rose  to  90°7,  which  is  the 
highest  reading  that  has  been  recorded  since  the  observations  were  started 
in  1865.  The  following  are  the  maximum  temperatures  that  have  been 
registered  in  July,  for  the  last  twelve  years  : — 


1865. 

82^. 

1869. 

87-8. 

1878, 

88'^2. 

1866. 

83  2. 

1870. 

86-9. 

1874. 

86-6. 

1867. 

77-6. 

1871. 

77-7. 

1876. 

76-7. 

1868. 

89-8. 

1872. 

83-3. 

1876. 

90*7. 

Atmospheric  pressure  was  uniformly  high,  the  mean  being  30*104  in. 
No  rain  fell  from  June  2drd  to  July  4th,  or  from  the  9th  to  the  25th ;  the 
rainfall  for  the  month  was  088  in.,  which  fell  on  eight  days.  A  slight 
thunder-storm  occurred  on  the  16th.  The  highest  temperature  was  90°7,  on 
the  15th|  the  lowest  48°8|  on  the  29th;  and  the  mean  64°9. 


IV, 


AUGUST. 


"  Dry  Augnst  and  warm, 
Doth  harvest  no  harm." 

With  the  exception  of  the  first  fonr  or  five  days  the  weather  was  very 
hot  till  the  22nd,  when  a  oold  period  set  in,  whioh  oontinaed  thronghont  the 
remainder  of  the  month.  The  mean  temperature  for  the  18  days,  5th  to  the 
22nd,  was  66^1.  On  the  13th  the  highest  temperature  ever  recorded  hero 
was  registered,  viz. :  92^. 

The  following  are  the  highest  readings  in  eaoh  year  sinoe  1865,  and  the 
dates  on  whioh  they  ooonrred  : — 

1865.  887  June  21.  1871.  sis  Angnst  13. 

1866.  88-2  July  12.  1872.  83*3  Jaly  21. 

1867.  83-1  Angnst  18.  1873.  88  2  Jnly  22. 

1868.  89-8  Jnly  22.  1874.  86*6  July  19. 

1869.  87-8  Jnly  22.  1876.  81*9  Angost  16. 

1870.  869  Jnly  22.  1876.  920  Angnst  13. 

The  mininnm  temperatore  was  39^8,  on  the  25th,  and  the  mean  for  the 
month  61°9. 

Atmospheric  pressure  was  on  the  whole  very  uniform,  the  mean 
29*963  in.  being  nearly  the  average.  Heavy  falls  of  rain  ooonrred  on  fife 
days,  viz. :  on  the  2nd,  0*53  in. ;  4th,  0*76  in. ;  19th,  077  in. ;  20th,  0  91  in. ; 
and  81st,  0*40  in.  The  number  of  rainy  days  was  twelve,  and  the  total 
amonnt  oolleoted  4*76  in.  A  thunder-storm  ooonrred  on  the  19th,  and 
lightning  was  seen  on  the  17th. 


SEFTEMBEB. 
"August  bears  the  burden,  September  the  fruit." 

The  oold  weather  whioh  set  in  on  August  23rd,  continued  more  or  less 
throughout  the  whole  of  September  j  the  mean  temperature  of  the  month  was 
65*^6,  whioh  is  .6^8  lower  than  that  of  August. 

This  month  was  remarkable  for  its  heavy  rainfall.  Bain  fell  on  no  less 
than  twenty-four  days,  to  the  amount  of  6*88  in.,  whioh  is  the  greatest  fall 
for  September  sinoe  1866. 

The  following  is  the  rainfall  for  September  from  1866 :— 


in. 

in. 

m. 

1866. 

0*28. 

1869. 

6*72. 

1873. 

2*96. 

1866. 

6-97. 

1870. 

1*29. 

1874. 

4-66. 

1867. 

2*28. 

1871. 

6-22. 

1876. 

8*78. 

1868. 

606, 

1872. 

109. 

1876. 

6*88, 

r. 


Lightniog  was  seen  on  the  14th|  and  Umnder  heard  on  the  2ftid. 
Atmogpherio  pressarei  with  the  exception  of  the  19th  to  2l8t,  was  below  the 
average,  the  mean  for  the  month  being  29*811  in.  The  maximnm  temperature 
7V6  ooonrred  on  the  20th|  and  the  minimnm  40°8  on  the  16th. 


OCTOBER. 
**  A  good  October  and  a  good  blast. 
To  blow  the  hog  aoom  and  mast." 
The  first  part  of  this  month  was  mild  and  wet,  and  the  latter  part  drj 
and  oool ;   the  mean  temperature  from  the  8rd  to  the  20th  was  56*^,  and  from 
the  2l8t  to  the  dlst,  4Vt}.    Bain  fell  daily  from  the  2Dd  to  the  14th,  with  the 
ezoeption  of  the  7th,  the  only  other  rainj  days  being  the  I7th  and  23rd  j   the 
total  fall  daring  the  month  was  1*67  in.   A  thnnderstorm  ooonrred  on  the  6th« 
The  general  direction  of  the  wind  was  S.W.  till  the  16th,  bnt  from  the  17th 
to  the  28th  it  Hew  persistently  from  the  N.E. 

Atmospheric  pressure  nas  low  till  the  19th,  bnt  high  from  the  20th  to 
the  31st ;  the  mean  for  the  month  was  29  943  in.  The  maximnm  temperature 
was  70*'d  on  the  7th,  the  minimam  32^0  on  the  31st,  and  the  mean  51^8. 


NOVEMBER. 

« 

If  there's  ice  in  November  that  will  bear  a  dnoir, 
There'll  be  nothing  after  bnt  sludge  and  muck." 
The  weather  during  this  month  was  alternately  oold  and  mild : — 1st  and 
2nd,  ooM,  mean  temperature  86^6 ;  8rd  to  6th,  mild,  47^1 ;  7th  to  12th,  odd, 
84''1  i  13th  to  21st,  mild,  48°4 ;  22nd  and  28rd,  oold,  88°6 ;  and  24th  to  80th, 
nild,  42^1.  On  the  14th  the  temperature  rose  to  60°8,  which  is  extremely 
high  for  November,  and  is  the  highest  recorded  in  that  month  sinoe  the 
observations  were  started  in  1866.  The  following  are  the  highest  readings  in 
each  November  for  the  last  12  years  :— 

1866.  67'^2.  1869.  67*7.  1878.  67%. 

1866.  67*9.  1870.  68*8.  1874.  66*7. 

1867.  68*4.  1871.  61*9.  1876.  69*4. 

1868.  661.  1872.  606.  187&  60*8. 

The  lowest  temperatvre  was  86^  on  the  10th,  and  the  mean  for  the 
month  42''6. 

Atmospheric  pressure  from  the  Is^.  to  the  10th  was  high,  but  from  the 
11th  was  subject  to  considerable  variations :  the  mean  was  29*886  in.  Eain 
fell  on  17  days,  including  a  little  snow  on  the  9th  and  12th,  the  total  amoont 
measured  being  4*34  in. 


Ti 


DEOEHBEB. 
*'  Sammar  in  winter  and  sammer's  flood, 
Kerer  boded  an  Englishman  good." 
Thig  month  will  long  be  remembered  for  its  ezoeaaiye  rainfall,  whioh 
caoBed  diaastrons  floods  all  aver  the  oonntrj,  heavy  gales,  and  low  barometer 
readings.     The  total  rainfall  was  7*20  in.,  whioh  is  the  largest  amonnt  that 
has  been  measured  in  anj  December  since  the  oommenoement  of  the  observa- 
tions, as  will  be  seen  from  the  following : — 

in.  in.  in. 

1865.  2-89.  1869.    869.  1878.    088. 

1866.  8-24.  1870.    2*51.  1874    2*78. 

1867.  1*68.  1871.    2.49.  1876.    181« 

1868.  6-71.  1872.    6.62.  1876.    7*20. 

The  weather  till  the  21st  was  mild^the  mean  temperature  being  48^  |  the 
next  five  days  were  oold  82^6,  with  the  wind  from  theK.E. ;  and  the  last  five 
days  of  the  year  were  very  mild  and  wet,  the  temperature  being  as  high  as 
49^4.  The  maximum  temperature  was  66^6  on  the  8rd,  the  minimum  28^6 
on  the  2Srd,  and  the  mean  42^9,  whioh  is  shove  that  of  November. 

Atmospheric  pressure  was  subject  to  great  variations,  on  the  4th  it  fell  to 
the  remarkably  low  point  of  28*242  in.  at  8.80  a.m.,  and  on  the  20th  at  9  p.m. 
was  as  low  as  28*628  in.  The  mean  for  the  month  wss  only  29*478  in., 
which  is  nearly  half  an  inch  below  the  average.  Snow  fell  on  the  28rd  and 
26th ;  a  Lunar  Halo  was  observed  on  the  28th. 
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PABTW. 


IV.  MONOCHLAMTDB^. 

The  plants  of  this  diviBion  are  xonghly  diitingniBhed  by  the  absence  of 
one  or  both  of  the  floral  whorls,  vis.,  the  oalyz  or  oorollai  but  after  a  short 
ezperienoe  it  will  be  notioed  that  there  is  a  certain  obaraoterabont  the  plants, 
properly  belonging  to  this  Diyision,  which  distinguishes  them  from  those  of 
the  other  Divisions,  to  which  the  abore  characteristic  also  applies  \  for  in  each 
of  the  Diyisions  there  are  some  spedes  wanting  either  the  calyx  or  corolla. 
In  Division  I-  {ThaXamifiorcB)  CUmabit,  AnemonetThaXictfum^Calihaf  which 
are  all  readily  distingoished  by  their  nnmerons  stamens. 

In  Division II.  AlcKtmillatSanguUorhakt  PoUriwn^  Bajina,  Qhryaosplenium, 
by  their  numerous  stamens  attached  to  the  calyx,  or  by  their  stipnles, 
divided  leaves  and  ovary. 

In  Division  III.  Frcunnus  by  its  pinnate  leaves  and  ovary. 
In  most  of    these  cases  the  plants  form  very  small  genera  and  are 
placed  in  the  different  divisions  according  to  their  affinities  to  larger  genera* 
The  following  table  will  be  probably  foond   applicable  to  all  species 
found  near  Marlbcrongh. 
Flowers  perfect. 

Trees         ...        ...        ...        ...        •••        ...    62.  Ulmaocfls. 

Shmbs       ...        ...        ...        ...        ...        ...    66.  Thymelaoesd. 

Herbs. 

Stipules  sheathing 55.  FolygonaoesB. 

Stipules  wanting. 

Leaves  flat,  broad         ^    51.  Ohenopodiacen. 

Leaves  very  slender     57.  Santalacen. 

Flowers  monoooious. 
Trees  or  shrubs. 
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Male  flowers  in  oatkimi,  leaTee  deciduous... 
Hale  flowers  nofc  in  oatkinSi  leaves  eyergreen 
Herbs. 

Aqaatios        ...        ...        ,„        •••        .«. 

TerrestriaL 

Joioemilky        ...         ...         ...         ... 

Jnioe  watery. 

Leaves  with  stipules      

Leaves  without  stipules  ... 
Flowers  dioMions. 

Trees  or  shmbs    •••        ...        ... 

HerbaoeoQS  olimbers      , 

Erect  herbs. 

Hairs  stinging,  Perianth  2  or  4  deft 
Hairs  not  stinging,  Perianth  8  deft 


63*  Amentifsorao* 
60.  UrtioaoeiD. 


69.  GalUtrii 


68.  EvphorbiaoesB. 

60.  UrtioaoeBB. 

64.  ChenopodiaoeiB. 

63.  Amentifersd. 

61.  Cannabinaoees. 

60.  UrtioaoeoD. 
68.  Enphorbiaoeed. 


64.    GH£NOPODIACE£. 

Only  two  of  the  seven  genera  occur  near  Karlborongh,  the  others  being 
prindpally  sea-coast  plants.  These  two  genera  have  many  points  in  common, 
flat  rather  snccnlent  leaves  (dther  quite  glabrous  or  covered  more  or  less 
with  a  white  mealy  dust)  and  insignificant  green  flowers  arranged  in  dusteon 
and  collected  into  spikes.  The  essential  point  of  difference  is  the  structure  of 
the  flowers,  which  in  one  genus  have  both  stamens  and  pistil,  and  in  the  other 
are  monceoious.  This  difference  is  still  more  perceptible  in  the  fruiting  state, 
for  in  Chenopodium  the  perianth,  though  persistent,  is  6-partite  and  undergoes 
no  alteration,  whilst  in  Atripleso  the  perianth  of  the  fertile  flowers  consists  of 
two  flat  segments,  which  after  flowering  increase  considerablj  in  size  and  are 
frequently  covered  with  wart-like  excrescences.  The  plants  are  often  veiy 
variable  and  it  is  not  al?rays  easy  to  discriminate  between  them. 


•  l/UOnOpOCllllIIl  Lmn. 
Bix  spedes  have  been  detected  in  Wiltshire,  but  only  three  have  as  yet 
been  noticed  near  Marlborough. 

Perezmial;    root  thick  fleshy  |  leaves  triangular, 

dark  green 8.  Bonns-Henricus. 

Annual. 

Plant  mealy,  leaves  obtusely  toothed    ...        •.,     1.  album. 
Plant  not  mealy,  leaves  ooarsdy  toothed        ...    2.  rubnim. 
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1.  G.  album  Limi.  faiSmi. 

Bab.  293.  Hook.  816.  Benth.  888. 

CultiTated  and  Waate  Ground.  A.  July  to  November. 

Stems  from  one  to  three  feet  high;  leaves  mealj,  all  stalkedi  very 
variable^  lower  more  or  less  ovate,  and  always  dentate,  even  if  only  in  a  slight 
degpree,  npper  narrower,  often  very  narrow,  and  entire;  fik)wers  in  small 
compact  heads  (glomernles)  arranged  in  spikes  or  racemes.  Three  forms 
are  generally  recognised,  the  first  of  which  Dr.  Syme  beUeves  will  prove 
to  be  a  distinct  snb-species.  These  forms  are  (a)  eamdiewM  Linn.,  glomernles 
in  dense  spikes,  shorter  than  the  leaves  from  which  they  spring,  and  which 
are  dentate  or  blnntly  serrate  on  the  edges,  (b)  viride  Linn.,  glomernles 
in  lax  branched,  slightly  drooping,  spikes  longer  than  the  leaves  from  which 
they  spring,  and  which  are  almost  entire,  (o)  pagcmum  Reich,  glomernles 
in  laz,  branched,  erect  spikes,  longer  than  the  leaves  from  which  they  spring, 
and  which  are  coarsely  dentate  or  serrate  below  and  narrow  and  entire  above. 
This  is  the  more  nsnal  form  of  the  three,  bnt  the  other  two  forms  are  occa- 
sionally met  with. 

1870.    Jnnel8.  1874.    Jnly4. 

1878.    Jnlyl7.  1876.    Jnne  26  (Binok  Knoll),  Jnly  1. 

1876.    Jnly6. 


2.  G.  rubrum  Linn.  Red  Qoosefoot. 

Bab.  294.  Hook.  817.  Benth.  888. 

Borders  of  ponds  and  damp  places.  A.  Ang^t,  September. 

Very  variable  in  size ;  stems  from  a  few  inches  to  two  feet  or  more  high, 
simple  or  branched  ;  leaves  triangular,  with  a  wedge-shaped  base,  the  lower 
ones  on  long  stalks,  with  large  irregnlar  teeth,  the  npper  on  shorter  stalks, 
generally  narrower,  and  with  fewer  teeth,— all  rather  fleshy,  and  often  with 
a  reddish  tinge ;  flowers  in  short  dense  dusters,  arranged  on  spikes,  with  a 
leaf  at  the  base  of  each  duster,  except  the  few  terminal  ones  $  seeds  vety 
small. 

The  fleshiness  of  the  leaves  would  rather  incline  one  to  consider  this 
as  0,  hotryoides,  bnt  the  shape  of  the  leaves  and  other  characters 
certainly  refer  it  to  C.  rubrum. 

Scarce.  The  only  two  localities  where  it  is  truly  wild  are  about  Pewsey 
and  at  Chisledon.  By  the  former  locality  is  meant  to  include,  Wiek  Fwrmf 
Drayeott,  and  MarUnsell,  It  has  also  been  found  on  a  rubbish  heap  at  the 
foot  of  Granham  HiU,  but  of  ooone  only  as  a  caniaL 
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3.  G.  Bonus-Henrlcus  Lino.     Good  King  Henry.    AUgoocU 
Bab.  294i.  Hook.  318.  Benth.  989. 

Waste  places  near  YillageB.  P.  Ma/  to  Oofe. 

Boot  perennial,  thioV,  fleshy ;  stems  nnmerons,  abont  a  foot  high,  rarelj 
branched,  channelled  j  lower  leaves  Iriaugnlar,  sometimes  rather  arrow-shaped, 
with  wayy  edges  and  on  long  stalks,  npper  leaves  more  lanceolate  and  on 
shorter  stalks :  flowers  crowded  into  dense  oomponnd  terminal  spikes;,  with 
onlj  a  few  leaves  in  the  lower  part  $  stigmas  long. 

Yerj  widely  distributed,  but  not  common. 

I. — Bailway  Station,  Marlborongh;  Glatford;  Hanton. 

III.~Foalton  $  Binck  Knoll  j  Bamsbnry ;  MildenhalL 

IV.— Barton  Farm. 

1865.  April  27.  1869.  May  9.  1878.  May  4. 

1866.  May  6.  1870.  by  April  26.  1874.  May  9. 

1867.  1871.  May  17.  1876.  full  May  8. 

1868.  fnU  May  19.  1872.  April  26.  1876.  May  11. 


2.  Atriplex  Linn. 

The  species  of  this  genua  are  exceedingly  variable,  and  it  is  very  difficult 
at  times  to  discriminate  between  them.  Bentham  unites  all  our  Marlborough 
species  into  one  under  the  name  patula,  and  Hooker  seems  to  agree  with  him, 
though  he  goes  so  far  as  to  consider  5  of  Babington's  species  as  8  sub-speciee. 
Of  these  i4.  Bohingionii  is  a  seaside  plant,  and  therefore  not  likely  to  be 
found  near  Marlborough—but  of  the  other  4,  three  have  certainly  been 
detected,  and  the  fourth  will  probably  also  soon  be— hence  it  is  included  in  the 

following  table ; 

Lower  leaves  with  a  triang^ilar  base  and  two  ascending  lobes 

Upper  leaves  lanceolate,  spikes  interrupted   1.  angustifolia. 

spikes  dense      ... 2.  erecta* 

Lower  leaves  hastate*triangular  with  spreading  lobes 

Upper  leaves  hastate,  spikes  dense 8.  deltoidea. 

Upper  leaves  lanceolate,  spikes  int  err  opted     4.  hastata. 

It  will  be  necessary  to  say  a  few  words  about  the  leaves.  In  angwiifolia, 
the  leaves  are  occasionally  all  lanceolate,  but  generally  a  few  of  the  lower 
leaves  will  have  two  lobes  (one  on  each  side)  and  pointing  towards  the  tip  of 
the  leafi  so  that  the  base  of  the  leaf  appears  as  if  the  stalk  had  been  expanded 
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gradnallf.  The  same  form  also  appears  is  the  lower  leaves  of  erecta ;  whence 
Hooker  considers  these  two  as  forming  two  varieties  of  one  sab-speoies.  In 
the  other  two,  deltoidea  and  hastata,  the  lower  leaves  are  triangolar,  with 
the  lobes  on  each  side  pointing  away  from  the  tip  of  the  leaf.  It  mnst  be 
oonfessedi  however,  that  these  forms  are  variable,  and  thongh  the  iypioal 
plants  are  distinct  enongh,  there  are  namerons  connecting  links. 

In  addition  to  the  form  of  the  leaf,  that  of  the  fmiting  perianth  mnst 
also  be  noticed.  Besides  the  ordinary  perianth  there  are  also  a  few  mnch 
larger,  which  contain  brown  seeds,  (the  ordinary  ones  being  black  and 
polished).  In  augwt^folia  these  larger  perianths  have  no  excrescences  on 
them,  bnt  in  all  the  other  species  they  are  more  or  less  ''  mnricated,"  aa 
it  is  called,  i.e.,  covered  with  sharp  points.  Finally,  in  angitsUfolia  and 
Juutaia  the  frniting  perianth  is  larger  than  the  seed,  in  the  other  two  species 
it  scarcely  exceeds  it. 

It  will  thns  be  seen  that,  as  far  as  descriptions  go,  the  differences  seem 
bnt  slight,  bnt  the  habit  of  these  species  presents  very  marked  differences. 
In  the  two  first,  the  plants  are  dark  green,  with  slender  spreading  stems,  and 
ar«  mostly  prostrate,  whilst  in  the  other  two  the  hne  of  the  leaves  is  mnch 
lighter  and  the  plants  mostly  erect.  Bat  with  all  this,  it  mnst  be  confessed 
that  the  reasons  for  uniting  them  are  mnch  more  forcible  than  is  nsually  the 


I  have  followed  Babington  in  the  above  distinctions,  and  he  states  that 
ereda  is  "  common  upon  cultivated  land,"  and  such  is  certainly  the  case  with 
what  I  have  understood  to  be  erecta  bnt  Dr.  Syme  states  of  erecta  "  very 
rare ;  I  have  seen  it  growing  only  at  Twickenham,"  what  most  Authors  con- 
sider to  be  erecta  is  named  by  him  eerrata,  and  this,  he  says,  is  often  taken  for 
the  A,  ereta  of  Hudson  $  "  it  has  the  branches  more  erect»  and  shorter  in  pro- 
portion to  the  central  stems ;  the  leaves  being  serrated  and  the  perianth 
mnricated  on  the  back,  are  certainly  little  deserving  of  consideration  as 
separating  characters,  as  they  are  specially  liable  to  variation  in  the  genus 
Atiiplex.**  Of  A,  ereta.  of  Hndsoa  he  says,  "it  has  the  habit  of  Ohenopodium 
ficifolium,  with  very  stout,  stiffly  erect  stems,  18  inches  to  3  feet  high,  and 
erect  or  erect-ascending  branches ;  the  lower  ones  much  shorter  than  in  the 
other  two  varieties.  The  fruit  perianth  is  smaller,  and  the  spikes  mnch  denser 
and  more  numerous,  forming  a  great  panicle  like  that  of  A.  deltoidea,  which 
it  resembles  also  in  the  dense  leafless  spikes  and  small  perianth,  but  the  leaves 
are  wedge-shaped  at  the  base  with  the  cusps  ascending." 

All  the  foar  forms,  as  given  by  Babington,  occur  about  Marlborough,  the 
former  two  certainly  common ;  but  I  have  not  kept  any  records  of  the 
ooourrenoe  of  the  latter  two,  except  th&t  A,  deltoids  has  been  found  at 
Ororton. 


1.  A.  angustifolla  Lin. 
Bab.  206.  Hoolc  818. 

(i.  pcMa  yar.) 
Galtivated  land. 
Very  oommon. 


Common  Oracke, 

Benth.  392. 
{A,  pa  tula  Tar.) 
A.  Jnlj  to  Oo6. 


2.  A.  erectaHnds. 
Bab.  896.  Hook.  818. 

(A,  pakda  yar.) 
Gnltiyated  land. 
ConunoB. 


VjprigM  Oraeho. 

Benth  398. 
(i.potuZa  Tar.) 
A.  Jnl/  to  Oct. 


3.  A.  deltoidea  Bab. 
Bab.  296.  Hook  819. 

(A.  hagtata  yar). 
Gnltivated  and  waite  ground. 
Ororton. 


EtuUsU  Orache. 

Benth  892. 
{A,  patvla  Tmr.) 
A.  Jnly  to  Oot. 


4.  A.  hastata  Linn. 
Bab.  296.  Hook.  819.  Benth.^P 

Cultivated  and  waste  ground.  A.  Jnly  to  Oot. 

Thii  has  oertainly  oooorred  about  "Marlborough,  but  I   have  not  the 
reoofdf. 


55.  poltoonacej:. 

Herbs  readily  known  by  their  thin,  dry,  semi-transparent  stipules,  whioh 
are  united  to  form  a  ring  round  the  stem,  generally  very  oonspiouons.  Floweon 
small|the  perianth  green  or  pink :  fruit  a  small  seed-like  nut. enclosed  in  the  per- 
sistent perianth.  The  two  (Marlborough)  genera  are  yery  distinot  in  general 
habit,  but  are  more  readily  distinguished  by  the  segments  of  the  perianth. 

Perianth  6-parted,  the  8  inner  increasing  with  fruit    1  Bumex. 

Perianth  6-parted,  s^ments  nearly  all  equal         ...     2  Polygonum. 


L  StUlIOZ  Linn. 

The  species  of  this  genus  at  first  are  rather  perplexing,  but  a  careful 
attention  to  the  perianth  segments  will  greatly  facilitate  the  disorimination. 


In  addition  to  the  f  onn  of  the  enlarged  legments,  which  varies  wit)i  each 
apeoiefl,  one  (■omebimeB  all  three)  generally  has  a  tnberole  on  ita  outer  snrCaoe 
often  Terj  oongpionous.  The  speoiee  are  all  perennials  with  ereot,  furrowed 
stems. 

Herbage  not  aoid.    Leaves  not^^hastato. 

Enlarged  petals  toothed  on  the  edge     ...        ••.    8  obtnsifolins. 
Enlarged  petals  without  teeth 

Enlarged  petals  long  and  narrow 

Only  one  bearing  a  tnberole •     2  sangninomi. 

All  three  bearing  tnberoles    1  oonglomeratos. 

Enlarged  petals  ovate,  blnnt         4  orispns. 

Enlarged  petals  triaagnlar,  pointed        ...     6  Hydrolapathnm: 
Herbage  acid — Lower  leaves  hastate. 

Leaves  broad,  inner  segments  of  perianth 

enlarged  in  fmit  ••«        .••  •••    6  Aoetosa. 

Leaves  narrow,  inner  segments  not  enlarged  •••    7  AoetoseUa. 

1.  R.  congloxneratus  Hnrr.  OUuUnd  Dock. 
Bab.  298.                                   Hook  812.  Benth896. 
Damp  places.                                                              F.  Jnne  to  October. 

Stems  firom  1—4  feet  high,  slender,  simple,  or  sparingly  branched. 
Leaves  Isnoeolate,  rather  long,  lower  stalked,  npper  sessile.  Flowers  in 
distant  whorls,  each  whorl,  except  the  few  terminal  ones,  accompanied  with  a 
leaf,  unopened  anthers  white ;  enlarged  petals  rather  broader  near  the  base, 
each  with  a  large  tubercle. 
Very  common. 
1866.  June  20.  1809.  June  10.  1878.  June  80. 

1806.  June  28.  1870.  July  2.  1874.  Jnne  27. 

.  1867.  not  nearly  oat  June  14. 1871.  ■  1875.  ■ 

186a  — — i  1872.  June  21  1876.  July    6. 

2.  R.  sanguineus  Linn.  Bti-veined  Dock. 
Bab.  298.                                 Hook  812.  Benth.  896. 
Boadsides.                                                                         P.  June  to  Oct. 

Yeiy  similar  to  the  last,  but  diiteing  in  the  leaves,  which  are  often 
rather  contracted  above  the  base,  so  as  to  make  then\  slightly  fiddle-shaped ; 
flowers  in  distinct  whorls  only  the  few  lower  ones  having  an  accomp  inying  leaf  ; 
unopened  anthers  pale  yellow,  enlarged  petals  rather  broader  above  their 
middle,  only  one  bearing  a  large  tubercle. 

The  form  occurring  about  Marlborough  is  the  variety  viridis,  Sibth,  in 
which  the  visibs  of  the  leaf  are  green  or  red  only  in  the  autunm. 
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Very  oomiroD. 
1865.  June  18.  1872.  Jane  25.  1875.  June  17. 

1870.  Jnly    4.  187«.  July    8.  1876.  July    6. 

1S74.  Jane  12. 

3.  R«  obtusifolious  Linn.  Broad  Hoels. 

Bab.  299.  Hook  811.  Benth.  894. 

Fields  and  Waste  gronnd.  P.  June  to  Oct. 

Stems  from  2—3  feet  high,  branched,  the  branches  ascending,  forming 
only  a  small  angle  with  the  stem.  Lower  leaves  often  very  large,  oblongs 
cordate  at  the  base,  waved  at  the  edges,  long  stalked  ;  npper  leaves  narrower 
and  more  pointed,  the  veins  often  red,  especially  in  the  aatamn ;  enlarged 
petals,  ovate  or  blnntly  triangolar  with  a  few  teeth  on  each  side  or  the  lower 
part,  one  bearing  a  larg^  tubercle,  the  two  others  having  mnch  smaller  ones, 
often  so  small  as  to  be  considered  only  a  slight  thickening  of  the  mid  ribt 
generally  red  or  tinged  with  red. 
Very  common. 

1865.  JoBe  27.  1869.  Jane  8.  1878.  May  81. 

1866.  by  Jane  28.  1870.  Jane  5.  1874.  Jane  6. 

1867.  not  quite  out  June  16.    1871.  1876.  Jane  12. 

1868.  May  19,  Jane  2.  1872.  Jane  13.  1876.Jane327. 

4«  R.  crispus  Linn.  Curled  Dock. 

Bab.  299.  Hook  812.  Benth  894. 

Fields  and  Boad- sides.  P.  May  to  Nov. 

Stems  from  2  to  8  feet  high|  branched,  the  branches  short  and  ascending  $ 
lower  leaves  narrower  than  in  the  former  species  and  mach  curled  on  the 
edges;  the  upper  leaves  much  narrower,  very  much  curled  on  the  edges  and 
rather  fleshy ;  whorls  of  flowers  crowded,  the  lowermost  only  leafy;  enlarged 
petals  ovate,  sometimes  slightly  toothed,  one  bearing  a  large  tubercle,  the  two 
others  without  any  or  only  very  small  ones.  The  whole  plant  has  g^erally  a 
bright  green  appearance,  though  sometimes  with  a  reddish  tinge. 

Very  common. 

1865.  June  7.  1869.  May  12.  1873.  June  12. 

1866.  June  28.  1870.  June  10.  1874.  June  6. 

1867.  barely  out)  June  14.  1871.  June  25.  1875.  May  80. 

1868.  May  16.  1872.  June  16.  1876.  June  15. 

6.  R>  Hydrolapathum  Huds.  Grwt  WaUr  Dock. 

Bab.  800.  Hook.  812,  Benth.  896. 

.  Pitohefl  and  Biver  Sides.  P.  July  to  Oct. 


/ 
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Sfcenui  from  8  to  6  feet  higliy  branched  in  the  upper  part,  Badioal  leaves' 
yery  large,  often  2  f eefc  long,  rather  leathery,  aonte,  finely  crisped  on  the  edges, 
tapering  below  into  a  footstalk :  stem  leaves  similar,  but  more  abrupt  at  the 
base,  and  on  shorter  stalks,  those  at  the  base  of  the  whorls  being  long  and 
narrow.  Whorls  of  flowers  not  crowded,  and  but  very  few  of  the  lower  ones 
with  a  leaf;  the  whole  forming  a  very  large  panicle.  Enlarged  petals 
triangular,  tapering  to  a  point,  each  with  a  tubercle.  A  very  fine  handsome 
plant. 

Gonunon. 

1870.  July  9.  1878.  July  10.  1876.  — — 

1872.  June  24,  one  plant.   1874.  July  22.  1876.  bud  July  6. 

6.  R.  Acetosa  Linn.  Sorrel. 
Bab.  800.                                 Hook.  813.                                 Benth.  396. 
Meadows  and  pastures  and  open  woods.                        P.  May  to  August. 

Stems  about  2  feet  high,  unbranched,  except  in  the  upper  part,  de- 
cumbent at  the  base ;  radical  leaves  on  very  long  stalks,  oblong,  sagittate  at 
the  base,  rather  fieehy,  very  acid,  stem  leayes  similar  but  narrower  and  on 
shorter  stalks,  uppermost  very  narrow  and  sessile;  fiowers  dicecious  or 
monoBcious ;  enlarged  petals  orbicular,  quite  entire  on  the  edges,  generally 
red,  and  with  a  small  tubercle  on  each,  the  3  small  outer  sepals  turned  back  on 
the  stem. 

Yery  common. 

1866.  Ap.  24,  May  19.        1869.  Ap.  27,  May  7.    1873.  May  6. 

1866.  Ap.  30,  bud  May  17.  1870.  May  18.  1874.  Ap.  80. 

1867.  May  26.  1871.  May  20.  1876.  May  16. 

1868.  full  May  16.  1872.  May  9.  1876.  May  4, 14. 

7.  R.  Acetosella  Linn.  Sheep^a  SorreL 
Bab.  300.                                  Hook.  313.  Benth.  396. 
Dry  gravelly  places.                                                             P.  May  to  July. 

Bootstock  creeping,  much  branched ;  stems  numerous,  slender,  from  8  or  4 
to  10  inches  high  ;  leaves  generally  sagitteto,  narrow,  rather  fieshy,  add,  the 
moat  stalked,  upper  sessile ;  fiowers  di(Bcioua  in  much  branched  panicles ; 
lower-whorls  leafless. 

Yery  common. 

1865.  by  May  26.  1869.  May  1.  1873.  May  6. 

1866.  May  26.  1870.  May  16.  1874.  Ap.  26. 

1867.  June  10.  1871.  by  May  9.  1876.  May  13. 

1868.  Ap.  25.  1872.  Ap.  26,  May  6.    1876.  May  6. 
Specimens  occasionally  as  early  as  March  and  as  late  as  October. 
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2.  Polygonum  Linn. 

Heibs  of  Tory  yarions  habit,  aometimes  prostratei  twining  or  floating^ ; 
flowm  pale  green  or  pink,  either  in  the  axils  of  the  leaves  or  in  terminal 
heads  or  spikes ;  this  varietj  of  habit  renders  the  disorimination  of  them 
generaDj  very  easy. 

Stem  generally  prostrate,  flowers  axillary  ... 

0tsm   dender,   twining,    flowers    in    small 


•*.     **•     •*.     •••    ...     •*.     ••■ 


Stem  ereot  or  floating. 

Steins  simple,  raoemes  solitary. 

Stem  leaTes  TOiy  few,  nearly  sessile, 
Sifyies  o     t««     ...     •••     •••     •*. 

Stem  leayes  large,  stalked,  floating 
if  in  water... 

Stems  branched. 

Spikes  long  and  slender  ... 

Spikes  dense. 

Pedioels    and   perianths  quite 
smooth 


...     ••.     •..     ... 


••*  !•• 


•  *.  •••  ...  ••• 


Pedicels  and  perianths  rongh 
with  glands 


6.  avicnlare. 

7.  oonToltalns. 


*.(     .••     ••  • 


1.  Bistorta. 

2.  amphibinm. 

6.  Hydropiper. 

4.  Persioaria. 
8.  LapathifoUnm. 


1.  P.  Bistorta  Linn.  SnakeweeA. 

Bab.  801.  Hook.  807.  Benth.  899. 

Hoist  meadows.  P.  May,  June. 

Bootetook  twisted ;  stems  from  1  to  2  feet  high,  solitary ;  radioal  leaves 
on  long  stalks,  ovate,  suddenly  oontraoted  below  into  a  winged  foot  stalk, 
glanoons  beneath ;  stem  leaves  few,  cordate,  nearly  sessile.     Flowers  pink  in 
p  compact  terminal  oblong  spike,  styles  8. 
Uncommon. 

1. — Pewsey  t  Woodborongh,  Rev,  J.  Sowerhy ;    Beotory  Garden,    Marl- 
borough] near  Clench  Common,  Rev.  0.  W.  Ta/yler;  New  MiU^  J.  J,  PMeine, 
ni. — ^Water  meadows,  Marlborough  $    Mildenhall,  /.  JB.  QUmore,  JVsg., 

1866.  by  May  28.        1869.  bud  May  10,  full  May  28.      1873o.budMay26. June? 
1866. 1870.:  May. 21.  1874.  May  28. 

1867.  about  May  18.  1871.  by  May  9. 

1868.  May  17.  1872.  May  9. 


2.  P.  amphiblum  Linn.  AmjpMbious  KnoUgrasi, 

Bab.  801.  Hook.  808.  Benth.  400. 

PondSf  ditohei^  Ac.,  or  on  mud.  P.  June  to  Sep. 


Stonu  simple,  of  Yariftble  length  and,  wben  growing  in  water,  rooting  at 
the  nodef .  Leares  long,  varying  from  oval  to  narrow  lanceolate,  glabrons, 
on  slender  stalks,  which  allow  the  leaves  to  lie  flat  on  the  water ;  flowers  pink, 
in  a  dense  spike  (rarely  two  on  the  same  stem)  raised  a  little  above  the 
water ;  styles  2.  This  is  not  nnfreqnently  fonnd  growing  on  mad,  having 
been  thrown  oat  when  clearing  the  ditch  or  pond :  in  this  case  the  stem  be- 
oomes  stiff  and  erect,  the  leaves  longer,  rather  cordate  at  the  base  and  always 
moie  aonte  at  the  apez,  on  shorter  stalks,  and  covered  with  stiff  roogh  hain. 

IM  ot  nnoommoin*  

L — Oommon  im  the  OanaL 

m. — ^Water  meadows,  Ponlton ;  Samsbnry. 

1868.  Jnne6.  1871.    bod  May  26.  1874.    Jane  12. 

1869.  bod  May  27.  1872.    Jane  16.  1875.    Jaly  8. 

1870.  Jane  10.  1878.    Jane  18.  1876.    Jaly  1. 

3.  P.  lapathifoUum  Linn.  Pale  KnoUgrau, 
Bab.  301-                                   Hook.  808.  Benth.  400. 
Caltivated  groand,  wet  and  waste  places.                 A.  Jaly  to  September. 

Stems  from  one  to  two  feet  high,  mnch  branched,  swollen  at  the  nodes  i 
leaves  lanceolate,  shortly  stalked,  generally  marked  with  a  black  blotch,  and 
often  clothed  with  short  hairs  beneath,  and  scattered  ones  above  $  lower 
stipales  withont  a  fringe  of  hairs,  npper  ones  shortly  fringed  $  flowers  generally 
green,  in  small  spikes,  sometimes  intecrapted  below,  the  perianth  and 
pednnoles  covered  with  yellow  glands. 

Not  ancommon. 

4.  P.  Persicaria  Linn.  Common  Pertiearia, 
Bab.  802.                                 Hook.  308.  Benth.  400. 
Waste  and  damp  gronnd,  fields,  Ao,                          A.  Jane  to  November. 

Similar  in  many  respects  to  the  last,  from  which  it  is  distingpiished  by 
its  redder  tinge,  its  fringed  stipales,  and  the  perianth  and  pednnoles  perfectly 
glafaroos. 

Common. 

1866.    Jane  10.  1873.    Jaly  10.  1876.-  Jane  24. 

1866.    Jane  7.  1874.     Jaly  1.  1876.    Jaly  5. 

5.  P.  Hydropipor  Linn.  Water  Pepper. 
Bab.  302.                                   Hook.  809.  Benth.  400. 
Wet  places.                                                             A.  Angost  to  November. 

Stems  slender,  decambent  at  the  base  and  rooting  at  the  nodes ;  abont 
one  or  two  feet  high ;  leaves  lanceolate,  shortly  stalked ;  flowers  in  long  las 


noemw,  generally  droeping ;  ifcipnlee  Cringed,  and  with  the  penanths  dofeted 
with  email  glands,  oansing  the  plant  to  be  acrid  or  biting  to  the  taste. 

Widely  distributed,  bnt  not  common. 

I.— New  Mill,  Bmj.  /.  Sowerhy  ;  Clench,  B.  B.  P.  ffUlon. 

II.— Sayemake  Forest. 

III.— Samsbory ;  Ghiiledon  ;  llildenhall,  F.  B.  Thompson,  Esq. 


6.  P.  avlculare  Linn;  Knot-grass, 

Bab.  808.  Hook.  809.  Benth  898. 

Fields  and  waste  places.  A*  May  or  Jnne,  to  Nor. 

Stems  slender,  branched,  prostrate,  or  (when  growing  among  com) 
ascending ;  leayes  vazying  from  oyate  to  narrow  lanceolate,  generally  small, 
bnt  Tory  rariable;  stipoles  membranous,  whitish,  at  length  mnch  torn; 
flowers  from  1 — 6  in  the  axils  of  the  leares,  pink,  white,  or  green.  It  is  an 
excesaiirely  yariable  plant,  both  in  the  length  of  Ihe  stems  and  size  of  the 
leares. 

Very  common. 

1865.  Jnne  15.  1869.  1873.  June  18. 

1866.  not  in  fl.  Jnne  88.        1870.  May  80.  1874.  June  12. 

1867.  1871.  May  17.  1875.  Jnne  17. 

1868.  Jnne  11.  1872.  1876.  June  25. 


8.  P.  GonvolTUlUB  Linn.  Elaek  Bindweod. 

Bab.  808.  Hook.  810.  Benth.  899. 

Onltirated  land.  A.  Jnne  to  Nor. 

Stems  long,  slender,  twim'ng;  leares  between  cordate  and  sagittate^ 
acnte,  stalked;   lower  flowers  axillary,  the  upper  ones  in  loose  irregular 
racemes ;  the  three  outer  sepals  closely  covering  the  triangular  nut,  and  often 
baring  a  sharp  keel  along  the  midrib. 
Very  oommon. 
1865.  June  7.  1878.  July  1.  1875.  June  19. 

1870.  June  18.  1874.  June  80.  1876.  Jnne  29. 

Fagopyrum  eicvlontum  M(Bnch.,  or  Buckwheat,  has  occasionally  been 
ouliirated,  and  consequently  has  been  met  with  as  an  escape. 

Stems  erect,  succulent,  branched.  Leares  oordate  or  sagittate ;  flowem 
pink  in  irregular  flat-topped  dusters. 

It  is  generally  included  under  Polygonum^  but  is  separated  from  that 
genus  by  Babington  on  account  of  the  structure  and  position  of  the  embryo. 
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56*  THTMELACE2. 

There  are  only  two  species  belongiDg  to  this  Order  occurring  in  Britain, 
and  but  one  of  them  near  Marlborough.  The  other  species  occurs  in  Wilt- 
shire, bat  is  be/ond  onr  proper  limits. 


It  Daphne  Linn. 

1.  D«  Laureola  Linn.  Bpurge  Laurel, 

Bab.  804.  Hook.  322.  Benth.  402. 

Woods  and  Thickets.  Sh.  Feb.  to  April. 

An  erect,  glabroas,  evergreen  shrnb,  from  2  to  4  feet  high  (thongh 
growing  higher  in  cultivation),  slightly  branched;  leaves  broadly  lanceolate, 
oontraoted  below  into  a  very  short  stalk,  crowded  in  the  npper  part  of  the 
stem,  dark  green,  leathery ;  flowers  in  clusters  or  short  racemes  in  the  axils 
of  the  leaves ;  perianth  green,  tubular,  with  4  spreading  lobes  at  the  top, 
scentless ;  bracts  ovate,  oonspiooous. 
Very  local. 

I. — Oopse  at  the  foot  of  MartinseO* 
III. — Bamsboxy. 
1866.  1869.  Feb.  18.  1878.  by  Feb.  1. 

1866.  ■  1870.  Feb.  11.  1874.  Jan.  21. 

1867.  Feb.  26.  1871.  Feb.  16.  1876.  Feb.  1. 

1868.  out  a  few  days,  Feb.  21.   1872.  Feb.  9,  (oolt).      1876.  Feb.  6. 

D.  Mezereum  Linn,  with  sweet-soented  purple  flowers  and  deoidnoiia 
leaves  is  said  to  grow  in  a  oopse  near  Hungerford. 


57.  SANTALACEJE. 

This  order  diflisrs  from  Thymelacefe  in  the  perianth  being  oombined  with 
the  ovary  at  its  base,  its  lobes  not  overlapping  one  another  when  in  bud,  and 
other  minute  but  important  oharaoters  of  the  ovary.  It  is  represented  in 
Britain  by  only  one  speoies. 


1.  Thesium  Linn. 

1.  T.  humlfusum  D.O.  Bcuiwrd  Toai-flag, 

Bab.  306.                                   Hook.  894.  Benth.  408. 

Dry  chalky  pasturai.  F.  July  to  Ootobor. 


BootBtook  woody,  xoofai  flbronu,  attaohed  to  Tariou  plante;  Btema 
nameroas,  prostrate,  (oooanonally  afloending^  at  tbeir  eztremitie8)i  6 — IS 
inohoB  long  ;  leaves  yery  slender,  linear,  rather  fleshy ;  flowers  in  raceme^. 
which  sometimes  branch  from  their  base;  perianth  small,  green  oataicte^ 
white  within ;  segments  triangular,  with  a  tooth  on  each  side ;  fmit  a  small 
green  nnt,  covered  with  the  lobes  of  the  perianth ;  each  flower  is  generally 
on  a  separate  pednncle,  and  has  three  bracts  jnst  below  it,  one  muoli 
larger  than  the  other  two,  and  in  this  case  "  there  is  commonly  no  leaf  at  itm 
base,  bat  when  there  is  more  than  one  flower  on  the  pednnole,  eaoh  of  thnno 
generally  springs  from  the  axil  of  a  leaf  or  bract "  (Syme). 

Scarce;  it  was  first  detected  in  the  neighbourhood  by  Rev.  y.  J» 
PvXUine,  bnt  was  only  redisoovered  very  lately  by  W.  H,  MaedonaUd,  S^-» 
OB  the  Downs  near  Babley  Copse. 

Fewsey  Downs,  C.  Steadman,  {R&o,  T.  F,  Ravenahaw,) 


58.  E9PH0BBIACEA. 

A  yery  extemdTe  fiunily  (inolnding  abont  180  genera  and  8000  speoies) 
lepresented  in  England  by  only  three  general  so  difBerent  from  one  anoilier 
that  it  seems  strange  at  first  sight  that  they  oonld  be  classed  together.  The 
■tmctnxe  of  the  ovazy  is  peculiar  to  this  family  aifiong  nniseznal  plants;  it 
is  2  or  8  lobed,  with  as  many  cells  and  styles,  eaoh  cell  with  one  or  two  seeds  s 
when  ripe  eaoh  carpel  springs  open,  nsnaUy  into  two  valves. 

ITlowers  monoedoas. 

Tree  or  shrub,  joioe  not  milky 1.    Bazua. 

Herbs,  juice  milky...        • •        2.    Supharbia. 

Slowen  dioecious         #••        •«•        •••       8.    merouiaflja. 


1.    BuxnS  Linn. 

1.  B.  sempervirens  Linn.  Bo0. 

Bab.  807.  Hook.  880.  Benth  410. 

Hedges,  always  planted.  Sh.  Feb.  to  May, 

A  shrub  attaining  a  height  of  6  or  8  feet  at  least,  when  left  uncut ;  leaves 

oval,  smsbU,  leathery,  shining,  opposite  ;  flowers  small,  yellowish,  in  axillary 

clusters  atid  sessile,  usually  several  males  and  one  or  two  females  in  a  cluster  ; 

perianth  4-oleft,  according  to  most  authors ;  the  number  of  divisions  is  variable^ 

there  being  five  in  the  male  flowers  and  six  in  the  female,  some  anthors  oonsider 
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that  the  mate  llowor  has  four  lepaLi  and  one  braot»  (elinilAr  to  the  wpetoh 
and  the  female  flower  four  sepals  and  three  bracts, ;  Babmgton  prefers  to 
consider  the  male  flower  as  having  three  sepals  and  two  petals,  and  tbo 
female  flower  four  sepals  and  three  petals ;  stamens  four ;  capsule  with  thxee 
lioms,  three  oelled,  with  two  seeds  in  each  oell. 

Though  not  indigenous,  it  is  introduced  here,  because  there  are  some 
Tei7  fine  box  hedges  in  the  neighbourhood,  some  as  much  as  ten  feet  high« 

1865.  April  29.  1869.    February  16.  1878.    March  15. 

1866.  March  26.  1870.    March  17.  1874.    March  14. 

1867.  April  1.  1871.    March  11.  1876.    (May  6). 

1868.  March  14.  1872.    February  9.  1876.    March  18, 


2.    Euphorbia  Linn. 

AH  the  British  species  are  herbs,  abounding  in  milky  juice.  The  flowers 
are  yery  peculiar,  and  for  a  long  time  their  structure  was  not  understood. 
They  appear  to  consist  of  a  beU-shaped  perianth  with  four  or  fire  lobes, 
numerous  stamens,  a  three-celled  oyary  with  three  styles,  at  the  extremity  of 
a  long  stalk  springing  from  the  centre  of  the  flower.  This  perianth  has  now 
been  found  to  be  really  an  involucre  of  bracts;  each  stamen  has  its 
fllament  jointed,  and  has  also  a  small  scale  at  its  base,  consequently  each 
stamen  with  its  scale  represents  a  single  maleflower,and  therefore  what  appears 
to  be  a  single  flower  is  really  a  head  of  flowers,  surrounded  by  an  inTolucre 
of  bracts,  each  head  consisting  of  Beveral  male  flowers  (about  10—16),  and  a 
single  female  flower  supported  on  a  staUc  Between  the  lobes  of  the 
involucre  are  large  yellowish  glands,  looking  rather  like  rounded  or  orescent* 
shaped  petahi. 

We  have  but  four  species  near  Marlborongh. 

Glands  of  the  Involucre  rounded 

Glands  of  the  Involucre  crescent  shaped. 

Bracts  united  at  the  base    , 

Bracts  free. 

Leaves  broadly  ovate    •••     •• 
Leaves  linear         


••• 


••• 


1.  Heliosoopia. 

2.  amygcUJoides. 


8.  Feplos. 
4.  eodgna. 


1.  K.  Helloscopla  Linn.  SunSputge. 

Bab.  807.  Hook  826.  Benth  406. 

Cultivated  ground.  A.  Ap.  to  Nov. 

Stems  from  6  to  8  inches  high,  leafy,  mmple,  or  with  a  few  branches 

spriagiBg  from  near  the  base  $  leaves  ovate,  co&traoted  below  into  a  j«j 


f 

I 

Bhorfc  stalk,  serrated  in  the  npper  part ;  at  the  top  of  tlie  stem  springs  am 
nmbel  of  five  ra^s,  each  raj  once  or  twice  forked  at  the  end,  the  whole  ao 
arranged  ss  to  form  a  flat  head ;  at  the  base  of  each  of  the  primary  and 
secondary  rays  is  a  floral  leaf  Btmilar  to,  but  broader  than  the  stem  leaTOS ; 
glands  of  the  Inyoluore  roonded. 

Very  common,  \ 

1865.  Ap.  ao.  1869.  all  the  year.  1873.  Ap.  15.  i 
1866. ^                       1870.  April  12.                1874.  Hay  19. 

1867.  .  1871.  Ap.  16.  1875.  May  10.  , 

1868.  nearly  out,  Hoh.  18.       1872.  Moh.  12,  Ap.  29.     1876.  Ap.  2. 
Often  lasts  all  the  year. 

2.  £.  amygdaloides  Linn.  Wood  Spurge, 

Bab.  808.  Hook.  328.  Benth.  409. 

Woods  and  thickets.  P.  Ap.  to  Sep. 

Bootstook  woody,  perennial ;  stems  biennial,  simple  or  with  a  few  barren 
branches  from  the  base ;  daring  the  first  year  the  stem  attains  a  height  of 
abont  1  foot,  clothed  with  leayes ;  leayes  oblong-lanoeolate,  blantj  scarooly 
stalked,  and  increasing  in  size  towards  the  apex  of  the  stem,  where  they  are 
so  crowded  as  to  form  an  imperfect  rosette  at  the  end  of  the  year's  growth  ; 
during  the  winter  the  lower  leaves  fall  off,  leaving  scars  on  the  red  stems,  the 
terminal  rosette  still  remaining ;  "  in  the  next  year  these  barren  stems  elongate 
at  the  apez,  leaving  the  spreading  rosette  of  the  previous  year's  loaves  at  the 
base  of  the  new  shoot,  which  lengthens  till  the  whole  is  two  or  three  feet  high  ;'* 
the  leaves  on  the  new  stem  are  smaller  and  lighter  coloured  than  those  of  the 
rosette :  the  new  shoot  is  terminated  by  an  nmbel  of  from  5  to  10  rays,  each  ray- 
having  an  oval  floral  leaf  at  its  base  and  being  itself  often  forked  at  its 
extremity :  at  the  same  time  from  the  axil^f  most  of  the  leaves  of  the  new 
shoot  springs  a  slender  branch  terminated  by  a  flower  head,  the  whole  pre- 
senting a  raceme-like  inflorescence :  below  each  head  of  flowers  is  a  pair  of 
greenish  yellow  bracts,  united  by  their  bases  and  presenting  the  appearance  of 
a  perianth.  The  whole  plant,  especially  the  second  year's  shoot,  is  more  or 
less  hairy  and  in  the  autumn  is  often  tinged  with  red. 

Qommon. 

1866.  Ap.  21.  1869.  Hch.  4,  26,  Ap.  2.        1873.  Ap.  29. 

1866.  Ap.  30.  1870.  May  12.  1874.  Ap.  6. 

1867.  justinfl.,  Ap.26.    1871.  Ap.  26.  1875.  May  5. 

1868.  Ap.  22.  1872.  Ap.  13.  1876.  May  1. 

3«  B.  PeplUB  Linn*  Petiy  Spurge. 

Bab.  899.  Hook.  328.  Benth.  407. 

OultiTated  gionnds.  A.  AH  the  yeor. 
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Stems  nBaally  about  6  inoheSi  bnt  nearly  a  fbofc  high  in  Tery  Tigoroiui 
plantBi  simple  «r  more  frequently  branched  from  below,  most  of  the  side 
branches  being  barren:  leaves  broadly  ovate,  stalked,  scattered  along  the 
stems  and  increasing  in  size  towards  the  apex  of  the  plant,  entire ;  nmbel  of 
three  rays,  each  with  a  floral  leaf  at  its  base,  similar  to,  though  rather  larger 
than,  the  stem  leaves ;  each  ray  is  repeatedly  forked  (sometimes  as  mnoh  as  6 
times),  and  at  each  fork  is  a  pair  of  broadly  ovate  sessile  leaves;  the  nmbel 
therefore  sometimes  occupies  nearly  half  the  plant :  involuoral  bracts  lunate; 
with  the  horns  very  oomspiouous* 

Very  common. 

1869.  aU  the  year.  1872.  May  9.  1876.  Hay  6. 

1870.  April  8.  1878.  April  8.,  l£ay  11.       1876.        ■' 

1874.  May  81. 

4.  E.  exlguaLinn.  Jhowrf  Bpwrge, 

Bab  809.  Hook  828.  Benth.  408. 

Cultivated  fields.  A.  June  to  Kov. 

Stems  from  6 — 8  inches  high,  slender,  soUtary  or  branched  from  the  base, 
clothed  with  long  narrow  leaves,  blunt  at[the  apex ;  umbel  of  8  rays,  rarely 
4  or  6,  ecM}h  ray  sometimes  forked  6  or  6  times,  causing  the  plant  to  assume 
very  distinct  forms ;  the  terminal  umbel  often  remains  closed  so  that  the 
plant  presents  the  appearance  of  a  solitary  stem  crowned  with  a  small  mass  of 
flowers ;  at  others  the  side  branches  are  similarly  terminated  and  in  this 
species  they  not  unfrequently  became  as  large  as  the  primary  stem ;  at  others 
the  whole  appearance  of  the  plant  is  altered,  presenting  a  bushy  appearance 
with  the  broad  triangular  bracts  at  each  fork  of  the  stem  obscuring  the  long 
and  narrow  stem-leaves. 
Common. 

1869.  May  17.  *       1878.  July  1.  1876.  May  17. 

1870.  June  20.  1874.  June  12.  1876.  June  28. 


3.  Mercurialis  Liim. 

1.  M.  perennls  Linn.  J^sjr's  Msreury* 

Bab.  810.  Hook.  880.  Benth.  409. 

Woods  and  thickets.  P.  Feb.  to  May. 

Bootstock  extensively  creeping :  stems  about  a  foot  high,  simple,  with  a 
raised  line  on  each  side;  leaves  ovate-lanceolate,  hairy,  stalked,  epposite, 
bluntly  serrate,  mainly  in  the  upper  half  of  the  stem,  those  in  the  lower  half 


beiag  inuJl  i  Btipnles  liaeAr-laiideolate ;  flowers  dioeoioiiBi  male  flowers  in  lax 
•adllary  tpikm,  conmBting  of  a  8 -parted  perianfcli  with  9 — 16  stamena,  female 
flowem  only  from  1  to  8  on  a  spikoi  oonaUting  of  a  3-oleft  perianth,  2  bazTen 
fllamenti,  aad  a  2*oelled  ovatj  Burmoimted  with  a  short  forked  style; 
eapmlea  hairy. 
Tery  oommon. 

1886.  lloh.  27.  1869.  Feb.  13,  Feb.  15.    1873.  Feb.  11. 
1866.  Feb.  1^  Feb.  86.      1870.  Moh.  3.  1874.  Feb.  1. 

1887.  Feb.  16,  Feb.  28.     1871.  Moh.  4.  1875.  Moh.  6»  Moh.  XL, 
1868.  Feb.  26,  Moh.  9.      1872.  Feb.  9.  1876.  Feb.  24, 29,  (€.) 

Moh.  4. 
.  The  flnt  ditei  aie  thoie  of  the  male  flowers,  the  leoond  of  the  female. 


50*  CALLITRICHAGEJE. 

Slender  aqnatio  herbs,  generally  growing  in  water,  bnt  also  on  mndj 
flowers  monGOoions,  solitary,  minate,  nsnally  with  2  white  bracts,  bnt  no 
perianth :  male  flower  oonsisting  of  a  single  stamen  with  a  rather  oonspionooB 
filament,  the  female  flower  of  a  4- celled  orary  with  2  styles.  The  orazy  has 
the  oells  nnited  in  pairs,  so  that  it  may  be  deacribed  as  2-lobed ;  each  lobe  haa 
a  fnrrow  along  its  baok,  indicating  its  partition  into  two.  Of  the  5  species 
according  to  Babington  two  have  been  detected  abont  Marlborongh,  one  of 
them  only  within  the  last  year.    Hooker  places  this  order  among  Galyoiflorse. 

Lobes  of  oyary  blnntly  keeled  on  the  back       1.  yema. 

Lobes  of  ovary  winged  on  the  baok    2.  stagnalia. 

1.  G.  verna  Linn.  W<Uer  Starwort. 

Bab.  811.  Hook.  142.  Benth.  413. 

(0.  aquaticaJ) 

^onds  and  slow  streams.  A.  or  P.  May  to  Jnlj. 

Sabmersed  leayes  linear,  npper  leaves  broad,  floating,  and  placed  so  doae 

together  as  |to  form  a  rosette,  rarely  wanting.    Froit  nearly  sessile,  lobea 

blnntly  keeled  on  the  baok,  oonvez  on  the  sides;  styles  and  bracts  deoidaono. 

Ckimmoo. 

1868.  May  21.       1871.  (May  12),      1874.  May  6. 

1869.  May  7.        1872.  May  24.        1875.  May  3. 

1870.  Ap.  19.        1873.  May  1, 13. 

Z,  G.  stagnalls  Scop. 
Bab.  311.  Hook.   142.  Benth— P 

(0.  plaityearpa). 
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ComnKm,  espeoially  on  mud.  A.  or  P.  Jtme  to  September. 

Leaves  nmilar  to  the  last,  only  the  floating  leaves  are  often  wanting : 
when  growing  in  mad,  the  lower  learee  became  much  broader,  similar  to, 
though  smaller  than,  the  floating  leaves  in  the  ordinary  state :  fmit  twice  as 
large  as  in  0.  vemck,  nearly  sessile,  lobes  winged  on  the  back ;  styles  and 
faraots  persistent. 

When  the  lobes  are  parallel,  it  is  the  C  Platyearpa  Eiitz,  which  is  the 
name  adopted  by  Dr.  Syme. 

Has  been  foond  at  Stype  Wood. 


60.  UBTICACEf. 

Herbs  with  opposite  leaves  and  stiff  stinging  hairs,  coinspienoiiB  stipnlai 
and  small  nnisezoal  flowers.  The  genus  PaHettma,  which  is  included  in 
this  order,  is  just  the  reverse  in  the  above  particnlars,  except  that  it  has 
also  hermaphrodite  flowers,  the  hermaphrodite  ones  however  not  prodnoing  seed. 
The  stamens,  which  are  equal  in  number  to  the  lobes  of  the  perianth,  are 
curiously  elastic,  being  bent  downwards  in  the  bud,  but  springing  back- 
ward at  the  slightest  touch  when  the  perianth  has  opened. 

Leaves  opposite — hairs  stinging  ...  ...        2    Urtica. 

Leaves  alternate — hairs  not  stinging      ...  ...        1    Paxietana. 


L  Faiietaria  Linn. 

L  P.  diffusa  Koch.  WaU  P^lKtory. 

Bab.  812.  Hook.  8S2.  Benth.  414. 

(P.  officinaUs).  (P.  offieMUt). 

Old  WaDs.  P.  July  to  December. 

Stems  woody  below,  brittle,  erect  at  flrst,  but  diifuse  or  ascending  th9 
second  year,  simple,  or  branched  from  the  base,downy ;  leaves  elliptic,  stalked ; 
flowers  in  small  dense  aziUary  clusters,  with  2  bracts  outside,  each  bract 
divided  into  2  or  8  segments  (considered  to  be  free  bracts  by  Babington) 
and  between  the  two  bracts  is  a  female  flower ;  perianth  4  or  6  cleft,  stamens  4 
or  6,  pistil  one,  stigma  tufted. 
Walla  at  Bamsbury  Manor. 

2.  TJrtioa  Linn. 

Male  flowers  with  a  4-olef  t  perianth  and  4  stamens,  arranged  in  loose 
zManiei  or  rather  in  olosters  arranged  in  branohed  spikes  I  female  floweni  with  a 


2-olflft  perianiih  (or  if  4-oleft  the  2  ontor  lobei  reey  small),  arranged  like  the 
male  flowers  oulj  in  denser  olnsters. 

Spikes  nearly  simple  not  Longer  than  the  leaf -stalk     •••    1    nrena. 

Spikes  panicled,  exoeeding  the  leaf  stalk  2    dioica. 

1.  U.  urens  Linn*  Small  Nettle. 
Bab.  812.                                          Hook.  832.  Benth.  413. 
Farm  yards  and  waste  places.                                             A.  All  the  year. 

Stem  seldom  more  than  a  foot  high,  often  mnoh  lesSy  branched ;  leaves 
orate,  serrate,  without  any  hairs  ezoept  the  stinging  bristles.  Flower  spikes 
small,  male  and  female  flowers  intermixed. 

Commonly  distributed. 

It  frequently  lasts  in  flower  the  whole  year,  henoe  the  irregulaiity  in  the 
dates. 
1866.  May  18.  1669.  Feb.,  Kaioh,  Hay  1.     1878.  May  8. 

1866.  Maroh.  10.  1870.  May  24.  1874.  all  the  year 

1867.  bud  May  7.  1871.  May  8.  1876.  full  May  3. 

1868.  May  21.  1872.  by  April  11:  1876.  June  4. 

2.  U.  dioica  Linn.  Common  NettU, 
Bab.  818.  Hook.  882.  Benth.  414. 
Waste  Ground.                                                                      P.  May  to  Sep. 

Bootstook  creeping ;  stems  erect  2  to  8  feet  high ;  lower  leaves  cordate^ 
upper  broadly  lanceolate,  coarsely  toothed,  clothed  with  hairs  besidee  the 
stinging  bristles ;  flowers  dioecious. 

Tory  conunoD. 
1866  bud  May  21,  fl.  before  June  6.    1869.  May  20.  1878.  June  1. 

1866.  May  16.  1870.  May  26.  1874.  May  6,  26, 

1867.  June  10.  1871.  May  26.  1876.  May  17. 

1868.  just  out  May  19,  1872.  May  80.  1876.  June  8. 


61.  CANNABINACEJi. 

1.  HumillllB  Limn. 

1.  H.  Luptilus  Linn.  Hop. 

Bab.  818.  Hook.  833.  Benth.  414. 

Hedges.  P.  Aug.,  Sop. 

Bootstook  perennial ;  stems  annual,  very  long,  twining  over  bushes  and 

other  objects ;  leaTOS  opposite,  stalked,  broadly  cordate,  deeply  toothed  and 
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olothed  with  rough  htan,  often  deeply  dMcled  into  tliree  or  6  segmentg ;  male 
flowers  with  a  fire  cleft  perianth  and  5  stamens,  in  loose  panioles ;  female 
flowers  with  a  soale-like  perianth,  (which  enlarges  greatly  after  flowering),  and 
arranged  in  spikes,  so  that  thej  nltimately  assume  the  form  of  the  well-known 
catkins,  also  arranged  in  loose  panicles. 

Ooonrs  oooasionally  bat  not  commonly  in  the  hedges. 


62.  ULMACE£. 

A  Tery  small  family.  Trees  with  alternate  deoidnons  leaves ;  flowers  in 
small  olnsters,  appearing  before  the  leaves ;  perianth  bell-shaped  with  4  or  6 
lobes  at  the  top ;  stamens  6 ;  ovary  flat,  winged  all  round ;  styles  2 ;  fruit  flat, 
thin  and  leaf -like. 

Fruit  slightly  notched  at  the  top 2.  montana. 

Fruit  deeply  notched,  the  notch  nearly  reaching 

to  the  seed  cavity !•  oampestris. 

1.  U.  caxnpestris  Sm.  Oommcn  Xlm. 
Bab.  813.                                    Hook.  884.  Benth.  416. 
Planted.                                                                                Tree.    March. 

Trunk  straight;  leaves  contracted  into  a  rather  short  point  at  the  tip, 
doubly  serrate ;  fruit  with  the  seed  cavity  at  some  distance  from  the  notch. 
Common. 
1865.  Ap.  8.  1869.  Mch.  4.  1874.  Koh.  1,  24. 

1867.  Hch.  31.  1872.  Mch.  4. 

1868.  full  bud,  Feb.  16.        1878.  Mch.  11. 

2.  U.  montana  With.  WyehlSlm. 
Bab.  814.                                    Hook.  834.  Benth.  416. 
Planted.                                                                      Tree.    Feb.  to  April. 

Instead  of  the  main  trunk  growing  up  straight,  as  in  the  former  species, 
it  breaks  up,  as  it  were,  into  several  large  branches  after  reaching  a  certain 
distance  from  the  g^und,  and  the  main  axis  then  beoomes  lost :  the  leaves  are 
contracted  with  a  point  of  some  considerable  length,  and  the  seed  cavity  of 
the  fruit  is  situated  dose  to  the  notch. 

The  two  species  are  very  similari  but  the  above  distinctions  will 
generally  serve  to  disoriminate  them. 

voiiuiiwni 
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1866. 1809.  Feb.  6.  1878.  bud,  ICoh.  IX 

1866.  Hofa.  3.  1870.  Ap.  1.  1874.  Mdh.  8. 

1867.  Feb.  28,  Mob.  26.  1871    Mcb.  11.  1876.  Mob.  9. 

1868.  Feb.  27.  1872.  Mob.  4.  1876.  Feb.  28. 


63.  AH£NTIFER£. 
A  very  exteniiTe  family,  and  of  yaried  Btmotnre,  so  ibat  tbereaxe  no  less 
iban  four  nib-ordeni  in  Britain,  wbiob  are  raieed  to  tbe  rank  of  orders  by  aome 
Botanists.  In  all  onr  plants  tbe  barren  flowers  are  in  catkins,  ».•.,  eaob  flower 
consisting  of  2  (rarely  1)  or  more  stamens  and  a  scale,  tbe  whole 
arranged  in  a  long  spike,  wbiob  falls  off  after  flowering ;  tbe  female  flowecs 
are  olnstered,  solitary  or  in  catkins.  Tbe  flowers  are  sometimes  minate  and 
tberefore  difficult  to  distingnisb  witbont  carefol  diaseotion. 
Flowers  dioooions. 

Scales  of  male  catkins  entire 1.  Saliz. 

„  jagged  at  tbe  edge 2.  Popnlos. 

Flowers  monoBoious. 

Fertile  flowers  in  catkins. 

Oatkins  cylindrical,  scales  8-lobed,  S-flowered    ...        8.  Betnla. 

„     oToid,  scales  ovate,  2-flowered 4.  Alnos. 

„     oyUndrioal,  lax,  scales  leaf -like,  2-flowered      9.  Carpinus. 
Fertile  flowers  in  an  inroluore. 

Fertile  flowers,  2  togetber,  stigmas  8      6.  Fagos. 

„  8  togetber,  stigmas  6      6.  Gastanea. 

„  solitary  (or  clustered)  ,Btigmas  8 . . .        7.  Qnerons. 

„  sereral  forming  a  bnd,  stigmas  2        8.  Goiylns. 

In  Betula,  AImu,  Cfurpi'MAS,  and  Corylua  the  male  flowers  are  in 
cylindrical  catkins. 

In  Caiwnsa,  and  Q;viarcui  they  are  arranged  in  very  lax  spikes,  in 
QiMTOiM,  especially,  being  scattered  along  a  stalk;  whilst  in  Fagyu  the 
male  flowers  are  arranged  in  pendnloos  globular  oatkins. 


1.    Salix  Linn. 

Trees  or  sbmbs ;  male  flowers  consisting  of  two  (rarely  one)or  more  stamens 

attached  to  tbe  base  of  a  scale,  which  is  clothed  with  long  silky  hairs,  and 

which  gives  the  young  catkin  a  very  silky  appearance ;  there  is  also  a  glands 

like  scale  at  tbe  base  of  the  stamens,  or  one  on  each  side,  but  bo  pedanth  % 
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female  flowers  oonsistiiig  of  a  oooioal  OTuy  and  soale>  with  a  woond  aeale  as  in 
the  male  flowers ;  style  forked ;  seeds  several. 

A  very  difflcnlt  and  extensive  genns,  of  which  only  nine  speoies  hare 
jet  been  detected  abont  Marlborough.  As  the  flowers  are  dicDcions,  it  is 
necessary  to  proonre  specimens  from  two  plants,and  also  in  most  oases  two  other 
specimens  from  the  same  plants,  as  the  catkins  flower  before  the 
leaves  appear.  In  the  accompanying  table,  therefore,  all  these  characters 
have  been  introduced  to  each  species. 

Male  and  female  catkins  on  short  leaf 7  shoots. 

Stamens  5  or  more,  leaves  dark  green,  shining    ••• 
Stamens  2. 

Oapsnle  stalked,  leaves  green  cr  glabroos    ••• 
Gi^wnle  senile^  leayes  ashj  grey  or  silly 


!•  pentandra. 
2.  fragilis. 


white 


••• 


••• 


8.  albfti 


Stamens  8. 

Oapsnle  stalked,  stigma  nearly  mmSle,  leaves 

broadly  glabrous,  lanceolate         

sessile,  female  on  very  short  stalka  with  or 
without  two  or  three  leafy  bracts. 
Stamen  1,  anthers  purple,  ultimately  black. 

Scyle  very  short,  stipules  0,  leaves  lanceolato 
Style  long,   stipules    linear,    leaves  linear- 
lanceolate         

Stamens  2,  united  below ;  anthers  becoming  yellow* 
Capsule  shortly  stalked,  stipules  small,  leaves 

white  and  silky  underneath       

Stamens  2,  free }  leaves  wrinkled,  downy  net  silky 
beneath. 
Buds    and    twigs    downy,   leaves    broadly 

lancolate,  pubescent  above        

Buds    and   twigs    glabrous,    leaves  ovate, 
glabrous  and  dun  green  above  ••« 


4.  triandra. 


6«  purpurea. 


6f  rubra. 


7.  viminali 


••• 


8.  oinerea. 

9.  caprea. 


1.  S.  i>6ntandra  Linn.  Bay-Ua/vid  WUhw, 

Bab.  816.  Hook.  886.  Benth.  424. 

Watery  places.  T.  or  Sh.  May,  June. 

A  tree  or  shrub,  fhim  6  to  20  feet  high ;  leaves  ovate  elliptic,  oontraoted 

into    a  point,  flnely  toothed,  dark  green  and  glossy  above,  paler  below, 

thicker  and  more  smooth  and  shining  than  in  any  other  species;  glutinous 

when  young,   fragrant ;  top  of  the  leaf -stalks  glandular ;  stipules  oblong, 

obtuse^  rarely  present  except  in  the  form  of  a  minute  gland ;  filaments 


Miptiiki  glftbronf  s  male  oatldiui  at  first  oreoti  then  pendnlons;  the  latat 
flowering  Willow. 

IVnmd  at  Knightooi  near  Bamilmryi  by  J.  Uejfriek, 

2.   S.  fragllis  Linn.  Oradb-TTOIow. 

Bab.  818.  Hook.  380.  Benth.  424. 

Damp  meadows  and  Osier  gronnds.  Tree.  April,  May. 

A  large  boshy-headed  tree  with  spreading  branobes,  the  twigs  -rerj 
fragile  at  their  juiction,  especiallj  when  yonng;  leaves  long,  narrow 
lanoeolate,  tapering  to  a  fine  point,  finelj  aenrate,  glabroos,  or  sliglitlj 
silky  when  yonng  ;  stipules  haU*oovdate,  deoidiioas ;  top  of  the  leaf -stalk 
often  glandular ;  stamens  two^  raielj  more ;  oapsniea  glabrons ;  oatkina 
appearing  with  the  leaTts,  female  oatkina  long  and  laz. 

Bink-Knoll  (oertainlj  planted). 

Ponltcmi  HildoahaU. 

3.  S.  alba  Linn.  WhUe  WtUow. 
Bab.  816.                                    Hook.  887.  Benth.  424, 
Wet  plaoes.                                                                               Tree.    Maj. 

A  tall  tree,  sometimes  80(t.  high ;  leayes  narrow  lanoeolate,  long  pointed, 
finely  toothed  or  serrate,  corered  with  silky  hairs,  espeoially  beneath,  bat 
often  glabrons  when  old,  neyer  bright  green ;  stipules  minute,  ovate-lanoeo- 
late,  deciduous ;  stamens  always  2 ;  filaments  hairy  below  the  middle ;  oapanle 
nearly  sessile ;  oatkina  appearing  with  the  learea,  slender,  lax. 

KOdenhaU. 

4.  S.  triandra  Linn.  French  WiUcuf, 
Bab.  817.                                    Hook.  886.  Benth  — . 
Wet  plaoes  and  Osier  grounds.                             Sh.  or  T.  April  to  June. 

A  tree  or  shrub  from  20  to  80  feet  high ;  leafes  broadly  lanoeolate,  aoute^ 
BerratOi  glabrous,  paler  beneath}  top  of  the  leaf  stalks  slightly  glandular; 
stipules  large  half -oordate  i  catkins  lax,  i^ypeaxing  with  the  leaves. 

Oommop. 

5.  S.  purpurea  Linn.  Boie  WiOow. 
Bab.  817.                                    Hook.  848.  Benth.  425. 
Harsbes  and  Hiver  Banks.                                      Sh.  or  T.  March,  ApriL 

A  shmb  or  small  tree,  10  feet  high ;  leaves  often  opposite,  lanoeolate, 
acttt^  broadest  about  or  beyond  the  middle,  finely  serrate,  glauoous,  espeoially 


847 


bimtth>  toniiig blsok  in  diying ;  atiinilei  0|  itMiiAii  1 ;  oapfnle  oytAe,  Tery 
downy,  teniJe ;  oatkins  appearing  before  the  Iea?6e,  males  namw  oylindrioal, 
cloeelj  packed,  seldom  an  inoh  long  when  in  flower,  female  oatkina  shortly 
stalked,  espeoiaUy  when  in  flower,  wi^  a  few  leafy  braots  at  the  base. 
Widely  distributed,  bnt  not  common* 

6.  S.  rubra  Ends.  Purple  WiUwo. 

Bab.  818.  Hook.  848.  Benth.  426. 

(fifalis  pwrpwrewi  var). 
Low  meadows.  •    T.  cat  Bh.  April,  May. 

Height  10  to  20  feet;  leaves  linear  fiimoeolate,  pointed,  glabrous, 'green 
on  both  sides, "  like  those  of  B,  viminalU,  bnt  without  the  white  pubescence : '' 
stipules  linear ;  stamen  1,  filament  forked  at  the  top ;  capsule  very  pubescent, 
sfyle  long. 

Hooker  considers  this  a  hybrid  between  8.  pwpwrea  and  8,  viminalis,  '*  with 
the  leaves  silky  beneath,  and  the  filaments  usually  more  or  less  free."  It  is  a 
common  Osier-bed  shrub. 

Bentham  considers  it  merely  a  cultivated  form  of  8.  purpurea,  with 
narrower  leaves. 

Syme  also  considers  this  a  hybrid  between  9.  purpurea  and  8.  viminalis,  and 
states  "leaves  resembling  those  of  the  common  osier  in  shape,  but  differing  in 
being  bright  green  and  at  length  glabrous  on  both  sides.*' 

Not  common. 


7.  B«  Tlxninalis  Iiinib  OS&nMNoa  Otisr. 
Bab.818.                                     Hook,  840.  Benth.  425. 

Wet  places.  8h.  April,  May. 

A  shrub  or  small  tree  ftrom  10  to  20  feet  high,  with  lotig  slender  branches, 
downy  when  young  i  leaves  very  long  and  narrow,  vary  white  and  silky  be« 
neath  (more  so  than  in  any  other  of  the  long  leaved  species),  with  the  edges 
entire  and  rolled  inwsrds  $  stipules  small,  linear-lanceolate ;  stamens  2 ;  capsule 
downy ;  catkins  silky,  appearing  before  the  leaves. 
Very  common. 
1872.  Feb.  24.  1874.  Moh.  24.  1876.  Mch.  4. 

1878.  Mch.  25.  1875.  Mch.  14? 

8.  8.  cinereaLinn.  SaUow, 

Bab.  819.  Hook.  887.  Benth.  486  (8.  eapna). 

Udab  places,  woods,  hedgerows,  ^.  .      T.  or  Sh.  Maiohf  April* 
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A  T«rj  yariaUe  plant»  from  a  abnib  a  few  f eefc  high  to  » trao  M)  feet  or 
more  high;  .joimg  branohee  and  biida  downy;  laayea  eUiptio  lanoeolatob 
pointed,  the  earlier  ones  entire,  the  latter  oneo  serrate,  wrinUed,  downy  and 
ashy  beneath  ;  stipiilefl  rather  large^  TUpable  in  shape ;  oapsoles  on  Tery  Ions 
stalks. 

Considered  by  Hooker  as  a  snb-speoieB,  and  by  Bentham  ae  a  variety  of 
the  next,  i6f.  eaprM, 

Not  common* 

9.  S.  caprea|Linn.  Qreai  /Wow. 

Bab.  320.  Hook.  887.  Benth.  426. 

t  Woods,  hedgerows,  &a  T.  Feb.  to  April. 

A  tree  from  15  to  80  feet  high ;  with  the  yonng  shoots  and  buds  glabrons  ; 

leaves  broadly  ovate,  flat,  aonte,  spring  leaves  nearly  entire,  later  leaves 

orenate-serrate,  wavy  at  the  margins,  with  a  downy  midrib,  at  length  glabrons 

and  dnll  green  above,  grey  and  cottony  beneath ;  stipules  half  kidney- shaped ; 

filaments  glabrous ;    oapsales  silky   on  long  stalks;    citkins  opening  before 

the  leaves,  very  thick,  blnnt,  the  female  catkins  at  length  oyUodrieal. 

Some  of  the  forms  approach  very  near  to  8,  cinerea  (with  which  it  isnnited 
by  Bentham),  "  bnt  that  is  a  smaller  shrnb,  with  more  rigid  leaves,  which  are 
more  attenuated  at  the  base,  duller  green  above,  and  with  the  veins  more 
prominent  beneath,^  and  often  dull  orange:  in  8,  einerea  the  catkins  are 
smaller ;  the  anthers  deeper  yelbw ;  the  capsules  smaller  and  more  acute,  and 
the  young  branches  and  even  the  buds  more  pubescent,  the  latter  shorter.' 
(Dr.  Byrne), 

Very  oommon.    The  earliest  flowering  of  the  gaans. 

1866.  bad  by  Ap.  1.  1889.  Feb.  16.  1878.  Koh.  10. 

1866.  Moh.  4.  1870.  Hch.  21.  1874.  Moh.  2. 

1867.  Feb.  26.  1871.  Moh.  7.  1876.  Hch.  14. 

1868.  Feb.  28.  1872.  Feb.  26.  P  1876.  Moh.  1. 
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2.  Fopulus  Linn. 
Of  the  four  British  Bpedes  only  two  have  been  observed  about  Marl* 
borough,  the  tall  straight  Lombardy  Popular  (P.  faBtigiata)  being  a  native  of 
Asia,  and  not  introduoed  into  Burope  till  about  1590.    The  two  kinds  re- 
fined to  above  are  very  easily  disting^shed  by  the  under  side  of  the  leaves. 
Und^  side  of  the  leaves  and  young  shoots  white  and  cottony       1.  alba. 

green  and  glabrous       2.  nigra. 
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p.  alte  IJaa.  WhUePopla/r. 

Bab.  825.  Hook.  885.  Benth  484 

Damp  wooda.  T.  March,  April. 

A  tall  tree  60  to  100  feet  high  with  light  grey  bark,  and  Bending  out 
manj  snoken,  the  yonng  shoote  and  under  sides  of  the  leaveB  denaely  oottony ; 
leaTOB  broadly  oordate,  irregularly  toothed*  on  long,  flattened  Btalks.  Male 
catkins  from  2  to  4  inches  long,  female  shorter;  stamens  6— -10,  anthers 
purple  ;  scales  deeply  out  or  lobed,  hairy ;  perianth  like  a  cup  (considered  to 
be  the  disk  by  Hooker,  and  not  a  perianth), 
Yeiy  scarce,  Bedwyn. 

2.  P.  nigra  Linn.  Black  Poptar. 

Bab.  825.  Hook.  885.  Benth  429. 

Damp  places  and  rirer  banks.  T.  March. 

A  tall  qniok-growing  tree  from  60  to   60  feet  high,  withont  snokers ; 

leares  triangular,  prolonged  at  the  tip,  bat  roanded  at  the  other  angles, 

serrated,  silky  beneath  when  young,  glabrous  when  old,  buds  glutinous ;  male 

oatkins  2  to  8  inches  long,  female  shorter,  the  stalk  curved  in  fruit ;  scales 

cut  or  lobed,  hairy  at  the  tips. 

Not  common — principally  near  the  banks  of  the  Kennet. 

1865.  by  Ap.  18.  1869.  full  Mch.  7.  1878.  

1866.  1870.  Mch.  22.  1874. 

1867.  Feb.  27.  1871.  by  March  9.  1875. 

1868.  full  Mch.  80.  1872.  Mch.  8.  1876.  


8-  Betnla  Linn. 

1.  B.  glutinosa  Fries.  Common  Birch. 

Bab.  820.  Hook.  846.  Benth.  419.  (B.  aXba.) 

Common.  T.  April,  May. 

A  graoef nl  tree,  with  slender  drooping  branches ;  bark  flaking,  silTery 
white ;  leaves  broadly  ovate,  tapering  at  the  apez,  unequally  serrate,  glabrous 
and  shining,  with  minute  glandular  dots  when  young.  Male  catkins  drooping, 
each  scale  with  8  flowers ;  female  catkins  much  smaller,  each  scale  8 -lobed  and 
also  coTering  8  flowers. 

Common. 

This  is,  I  belieye^  the  species  about  Marlborough,  but  I  have 
unfortunately  parted  with  my  specimens.  The  other  spedes  B,  verrucosa 
Ihrh»  is  ft  more  giaoefiil  tree,  nevw  bushyi  with  the  leayes  more  triangular, 
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tiie  railed  Teiai  beiiig  on  tlw  upper  tide  (not  the  onder  lide  M  in 

«nd  theioftles  of  the  fertile  flowere  with  the  lateral  lobee  more  epreading. 

1866.  April  17..  1869.  April  24.  1878.  Haj  2. 

1866.  May  5.  1870.  April  18.  1674.  May  6. 

1867.  April  17.  1871.  bod,  April  1.  1875.  fnU  May  6. 

1868.  April  26.  1872. 1876. 


4.  AIniUI  Tonm. 

.  1.  A.  glutinosa  Gaert.  ^Ider. 

Bab.  826.  Hook.  846.  Benth.  418. 

Wet  plaoei  and  rirer  banks.  T.  or  Sh.    March. 

A  moderately  large  tree ;   tmnk  and  branohee  crooked  ;  leares  oTate  or 

roundish,  shortly  stalked;    sharply  toothed  and  wavy  on  the  edges,  eome- 

times  slightly  lobed,  glatinons ;   oatkins  appearing  before  the  leaves ;    male 

long  and  pendenti  female  OTOid,  with  woody  bracts,  remaining  long  on  the  bne. 

Scarce  and  local. 

I. — New  Mill,  B«v.  /.  8ow§rhy ;  Woodborongh,  Rev,  J.  Sowerhy  and  /.  B. 
Thompson,  E$q, 
.  II. — Bedwyn. 
lU.— Bamsbnry  Park  and  ChUton  Withy  bed,  B,  Meyrtcft.    Binok-KnoB, 
Bw»  J,  Sowm'ly  and  F.  E.  Thom^ion,  J?«g. 


5.  FagOB  Lino. 
1.  F.  sylvatica  Linn.  Beich. 

Bab.  827.  Hook.  844.  Benth.  421. 

Woods.  T-  May. 

A  large  tree,  with  smooth  grey  bark ;  leaTOS  pale  green,  omte,  dentate, 
strongly  ciliate  on  the  edges  when  yonng,  glabrous  when  old.  Catkins  or 
flower  heads  silky,  on  silky  stalks ;  the  males  pendent,  the  females  ereo^,  with 
two  flowers,  the  fonr  outer  bracts  thick,  becoming  almost  woody  in  frniti 
and  clothed  with  stiif,  bristly  hairs. 
Common. 

1866.  bud  Ap.  24.  1869.  Ap.  24.  1873.  •> 

18G6.  May4.  1870.  no  buds  May  28.    1874.  May  8. 

1867. 1871.  May  3.  1876.  fuU  May  6. 

1868.  May  19.  1872.——  1876.  ■   ■       - 
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6.  Castanea  Tonm. 

1.  C*  vulgaris  Lam.  Sweet  Chestnut, 

Bab.  327.  Hook.  479.  Benth.  

Planted.  T.  May. 

A  magnifioent  tree  from  50  to  80  feet  high ;  leaves  oblong  lanceolate, 
aonte,  serrate,  glabrous ;  male  catkins  long,  lax ;  female  few-flowered, 
involaore  divided  into  4,  enclosing  2  or  3  nuts,  and  olothed  on  the  outside 
with  numerous  bristly  spines.  The  fruit  bears  some  resemblance  to 
that  of  the  Horse  Chestnut  (which  is  not  considered  as  British),  but  is 
essentiallj  distinct. 

Very  toaroo  ;  but  few  irees  being  known  about  Marlborough. 


7.  dnerciis  idxm. 

1.  Q.  Robur  LioB.  Oak. 

Bab.  827.  Hook.  844.  Benth.  422. 

Woods.  T.  May. 

A  large  tree ;  leaves  ovate,  irregularly  sinuate ;  catkins  appearing  with 
the  leaves,  pendulous  ;  flowers  in  distant  dusters  along  the  stalks.  There  are 
three  forms  (a)  Q.  pedwictdata  Ehrh ;  young  branches  glabrous,  leaf-stalks 
short,  fruit  catkins  long,  stalked,  fruit  scattered  (/3)  Q.  intermedia  Don  i  differ- 
ing from  the  former  in  having  the  fruit  catkins  shortly  stalked  and  fruit  near 
together,  (y)  Q.  sessHifiora  Salisb ;  young  branohes  downy,  leaf  stalks  long, 
firnit  oatkina  nearly  sessilei  fruit  near  together. 
Abundant. 

1865.  Ap.  24.  1809.  Ap.  80.  1878.  May  15. 

1866.  nearly  out  May  2.      1870.  May  18.  1874.  May  1. 

1867.  jut  in  fl.  May  6.        1871.  May  12.  1875.  May  15. 

1868.  May  14.  1872.  May  8.  1876.  May  20. 


8.  CoryluB  Lixm. 

1.  G.  Avallana  Ltnn.  Hazel  Nut, 

Bab.  827.  Hook  845.  Benth  420. 

Hedges  and  oopses.  8h.  Jan.  to  April. 

A  shrubby  tree  with  the  young  twigs  downy  and  glandular;  leaves 

broadly  Of»ti^  poiatadi  doubly  asRate,  and  aometimei  slightly  lobed ;    male 
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oatkim  long  and  drooping,  each  flower  oonsisfcing  of  8  stamena  and  a  aatk 
to  which  thej  are  fastened ;  fertile  flowers  crowded  together  and  endoeed 
with  hraots  eo  as  to  resemble  a  leaf-bndf  from  which  it  may  be  known  bj  the 
scarlet  stigmas  protruding  from  the  top,  each  flower  consists  of  an  oyaiy  witli 
2  long  stigmas  and  surrounded  bj  an  inyolacre  which  increasae  very  rapidlj 
after  floweriDg  and  forms  the  fatnre  huaJc  of  the  nat. 

Very  common. 

1866.  Feb.  24,  Mch.  10.   1869.  Jan.  17.  1878.  fall  Jan.  26. 

1866.  Feb.  12,  Feb.  21.    1870.  foil  Feb.  10.   1874.  Jan.  20. 

1867.  fnU  Feb.  9,  Feb.  15.  1871.  Feb.  18.     1875.  Jan.  18. 

1868.  f nU  Feb.  13,  Feb.  16.  1872.  Jan.  29.     1876.  Jan.  28,  80. 


9.  Carpinns  LinB. 

1.  G«  Betulus  Linn.  Hornbeam, 

Bab.  827.  Hook.  845.  Benth.  420. 

Planted.  T.  Uch.  to  Iby. 

A  small  tree  with  nnmerons  short  slender  branches ;  learee  ovate,  aentt^ 
deeply  and  sharply  donbly  serrate  with  parallel  veins  springing  from  the  mid- 
rib i  male  catkins  sessile,  stamens  crowned  with  a  tnft  of  hairs ;  female 
catkins  stalked,  slender  and  often  several  inches  long,  and  conspionous  for 
their  long  leafy  bracts,  the  central  one  of  which  is  much  larger  than  the  otban. 

Not  common. 

Savemake  Forest ;  Bookley,  J,  Pole. 

1866.  Ap.  17.        1869.  Mch.  16.     1873.  jnat  over  May  8. 

1866.  over  May  7.      1870.  Ap.  26.      1874. 

1867.  Ap.  9,         1871.  Mch.  24.     1876.  — 

1868.  Mch.  27.        1872.  Ap.  17.     1876. 


V.  GTMNOSPERM-ffl. 

This  division  is  distinguished  from  the  other  four  by  the  seeds  beug 
apparently  naked,  not  enclosed  in  any  capsule  or  carpel.  There  is  no  calyx  or 
corolla,  but  the  carpel  is  spread  out  flat,  exposing  the  seeds.  There  are  bat 
few  repraaentativee  in  Britain,  though  in  cold  regiona  there  axe  aararal. 
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64.  GONIFERi:. 

Male  flowers  oonBiiting  of  1  or  more  monadelplioiiB  stamenB  on  a  nsale,  and 
Arranged  in  catkinB  whioh  fall  off  after  flowering ;  female  flowers  in  oones  or 
■olitarj,  omles  naked,  in  pairs  on  the  face  of  an  open  scale,  or  solitary. 

Female  flowers  solitary        1  Taxns, 

Female  flowers  in  large,  conioali  woody  oones     ...        8  Pimns. 

FemiJe  flowers  in  small,  globose  fleshy  oones      ...        8  Jonipems. 


L  Taxns  Linn. 

1.  T.  baccata  Liim.  Tew. 

Bab.  829.  Hook.  849.  Benth.  482. 

Planted.  T.  Feb.  to  ApriL 

A  densely  branched  low  tree,  often  aiH»ining  a  great  age  s  bark  flaking ; 
leares  long  and  narrow,  flat,  dark  green  above,  paler  beneath,  arranged  all 
round  the  branches,  bat  spreading  out  in  one  plane ;  male  catkins  very 
small ;  female  flowers  solitary,  with  several  bracts  below  and  seated  on  a 
fleshy  disc,  which  increases  after  flowering  into  a  bright  red  cup,  half 
enveloping  the  seed. 
Common. 
1885.  Ap.  27.  1869.  Feb.  13.  1873.  Jane  25. 

1866.  Feb.  21.  1870.  Mch.  12.  1874.  foil,  Feb.4. 

1867.  Feb.  22.  1871.  by  Mch.  3.  1876.  Feb.  15. 

1868.  full  Feb.  26.  1872.  Feb.  13.  1876.  Feb.  22. 


2.  Joniperus  Linn. 

1.  J.  communis  Idas.  /utiip«r. 

Bab.  829.  Hook.  848.  Benth.  481. 

Dry  Hills.  Sh.  May. 

A  low  bnshy  shmb,  leaves  8  in  each  whorl,  linear,  po'nted,  glaooons  and 
ohawnelled  above,  dark  green  beneath  ;  male  flowers  of  from  4  to  7  anthers 
inserted  on  the  lower  edge  of  a  scale,  the  whole  forming  a  small  catkin ; 
female  catkins  barren  below,  but  the  8  (or  more)  npper  scales  fleshy  and 
ooaleeoing,  enclosing  as  many  ovales ;  fruit  a  small  berry  formed  of  the  suocn- 
Isnt  scales,  globular,  dark  purple,  of  the  sin  of  a  large  pea. 

Scarce — Occurs  at  Martinsell. 

1868.  Ap.  25.  1870.  Ap.  26.  1878.  full  May  6. 

1869.  Ap.  20.  1872.  Ap.  9.  1876.  May  9. 
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3.  PinnB  Liim. 

1.  p.  sylvestris  Linn.  BeoUh  Fir, 

Bab.  829.  HooV.  848.  Benth.  430. 

Scattered  in  olomps  on  the  Downs — ^probably  planted.  T.  Hay  Jnne. 

A  tree  with  reddish  bark ;  leaves  stiff,  awl-shaped,  in  pairs,  snnnonnded  at 

the  base  with  short  scales.    Male  catkins  consisting  of  2  scales  with  2  anther 

cells  on  the  inside  of  each.    According  to  Bentham  "  this  scale  is  merely  the 

connective  of  the  aather,  and  thus  the  whole  catkin  consists  of  nothing  but 

anthen  "  ;  female  catkins  of  scales,  with  2  oTales  at  the  base  of  each;  is 

fruit  these  scales  become  hard  and  woody,  each  cortring  2  winged  seeds. 


CLASS  11.    MONOCOTYLEDONS. 

Upon  referring  to  the  first  part  of  this  Flora,  it  will  be  seen  that  the 
characteristics  there  pointed  oat  are 

One  seed  leaf. 

Leaves  parallel  veined. 

Stem  withont  pith  or  bark. 

Farts  of  the  flower  in  multiples  of  8. 

Leaves  not  opposite  or  whorled. 
It  was  also  remarked  that  the  above  characters,  though  generoXly  applicable^ 
are  not  universally  so,  and  hence  we  most  never  rely  upon  one  character  alonei 
when,  however,  an  exception  to  any  one  of  these  oconrs,  it  will  be  found  that 
most,  if  not  all,  of  the  others  will  be  applicable.    The  exceptions  are  very  fev. 

Leaves  net-veined 1.  Diotyogenso. 

Leaves  parallel-veined. 

Parts  of  the  perianth  in  whorls  or  wanting        2.  Floridda. 
Parts  of  the  perianth  imbricate,  bract-like        8.  Glumifero. 


DIVISION  L    DIOTTOGBNiB. 

There  are  but  two  British  species  of  this  division,  both  oeoniring 
^rlborough*    They  are  very  different  in  appearance. 

Ovary  superior ;  flowers  perfect G5.  Trilliaoen. 

Ovaxy  inferior ;  flowers  diceoions      ...     •••    .••        86.  DiosooMOStt. 


65.  TBILLIACEJE. 

L  Paxis  loim. 

1.  p.  quadrif olia  Lixm.  Ewh  PaHs. 

Bab.  880.  Hook.  878.  Benth.  472. 

Damp  woods.  F.  April  to  June. 

Bootgtook  oreeping ;  Btem  from  9  to  18  incliee  high,  iimple,  tormina  tod  by 
a  whorl  of  4  ovato  leaves  (rarelj  8,  6,  or  6) ;  flower  solitorj,  tormiiial,  on  a 
shorfc  stolk  (1  or  2  inches  long)  raising  it  above  ihe  leaves.  Perianth  in '8 
divisions,  the  4  enter  lanceolate  green,  the  4  inner  very  narrow  and  of  a 
rather  yellow  tint ;  stamens  8,  the  anthers  situated  half  way  down  (really  the 
oonneotive  between  the  anthers  is  lengthened  ont  into  a  long  point) ;  ovary 
dark  porple,  4  oelled ;  styles  4 ;  frait  a  berry,  with  four  cells,  eaoh  with  from 
4  to  8  seeds. 
Uncommon* 

I.— West  Woods,  J.  /•  H.  Jmhinsont  Ocdlingbonrne  Daci%  Bw.  W.  0* 
Luh%8  (Bw.  T.  F,  BMfmuhaw). 
in. — ^Bamsbuy: 
ly.— Binok-EnoU. 
1885.  Ap.  27.  1868.  by  May  1.  1878.  Kay  1. 

1866.  May  2.  1870.  full  May  18.         1874. 

1867.  Ap.  80,  cult.  Ap.  19  nearly.        1871.  jnst  ont  April  12. 1876.  — ^— 

1868.  Ap.21,Ap.22,fall  atBamsbory.    1872.  cult.  Ap.  14w        1876,  May  6. 


66.  DI03C0BEACE£. 

L  TamnB  Lixm. 

1.  T.  communis  Linn.  BIodbBrymtf. 

Bab.  881.  Hook.  866»  Benth  470. 

Hedges  and  Thickets.  P.  May  to  Joly. 

Bootstook  thick,  fleshy,  black ;  stem  vBzy  Img,  twining,  angnlar;  IsaTW 

cordato,  acnto,  shining,  on  long  stalks ;  flowers  dioBoioos,  in  axillary  racemee^ 

those  of  the  male  flowers  mach  longer  i  perianth  green,  beU-shaped,  6  cleft ; 

male  with  6  stamens,  female  with  the  perianth  adhering  to  the  OTazy,  the 

limb  of  6  segments ;  frait  a  red,  jnicy,  berry. 

Not  very  common,  though  widely  distributed. 

1865.  May  28.  1869.  May  27.  1878.  June  8. 

1866.  Jane  10.  1870.  May  80.  1874.  Jane  6. 

1867.  Jane  13.  1871.  May  26.  1876.  May  29» 

1868.  May  21.  1872.  Jane  16.  18761  Jnne  19i 


DIVISION  U.    FLOEID^. 


The  peri«iii;h  of  the  speoiet  in  this  BiyiBion  is  in  many  cases  bright  and 
ooloored,  in  a  few  it  is  membranonSi  and  in  the  last  few  Orders  there  is  no 
tme  perianth. 

In  the  following  Table,  it  mnst  be  borne  in  mind  thai  the  oharaoters  oolj 
refer  to  Marlborough  Plants,  and  therefore  the  distinotioDS  may  not  be 
nniversallj  applicable. 


(•* 


Perianth  petal-like. 

Perianth  superioTi  ovaiy  syncarpons. 

Flowers  dioecions 

Flowers  hermaphrodite 

Perianth  irregular      

Perianth  regnlar 

Stameos  8...        ...         ••• 

Stamens  6...        ..•        ... 

Perianth  inferior. 

OTarj  apooarponSfOr  separable  when  ripe 
Ortaj  synoarpoos. 

A  small  shmb  ... 

Herbaceous 

Boot  not  bnlbous  

Boot  bnlbons 

Flowers  stalked    .•• 
Flowers  springing  from  the 
'ground  like  a  Croons . . . 

Perianth  of  thin  dry  segments  

Perianth  wanting.or  of  4  small  scale-like  parts. 
Land  plants—leaves  net-veined ... 
Water  plants. 

Small  floating,  leaf-like  pants 

Tall  reed-like  plants,  flowers  in  dense 

spike  or  globose  olnsters         ... 

Plants  wholly  submersed  or  floating, 

except  the  flower  spike  (when 

presenuj  ..«        •■•        ••*        ... 


••• 


••• 


67.  HydrocharidaoeeB. 

68.  OrohidaoeeB. 

69.  Iridaoess. 

70.  AmaxyUidaoese. 

71.  Alismaoeee. 
72. 

72.  Asparagaoees. 

78.  Liliaoesd. 

74.  Melanthaoesai 

75.  Jnncaoen. 


77. 

78.  Lemnaoee. 
76.  Typhacees. 

79.  Potamogetonaoee. 


So  few  representatives  of  some  of  the  above  Orders  occur  near  If ari- 
borough,  that  it  is  deemed  best  to  give  the  above  rather  unsoientifio  tables 
than  burden  it  with  charaoten  whioh  are  applicable  to  only  one  speoies. 
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67.  HTDBOCHABIDAOBJE. 

1.  AnachariB  Biob. 

1.  A.  Aleinastruxn  Bab.  WaXm  TAynM. 

Bab.  882.  Hook.  850.  Benth.  448. 

(A,  eanad«iim.)  (Slodea  eanodtfiuif.) 

Canada  and  riyers.  P.  Jnne,  Jnlj. 

Plant  wholly  rabmened;  atema  yerj  brittle  at  the  jointa,  branched, 
rooting ;  leavea  oval-oblong,  blnnt,  aerrate,  8  in  a  trhorl,  rarely  4  or  2 ;  male 
flowera  not  known  in  thia  oonntry :  female  flowera  aeaaile,  axillary,  with  a 
Tory  long  tnbe,  yariable  in  length  bnt  alwaya  long  enongh  to  allow  the  limb 
to  expand  on  the  anrface  of  the  water,  limb  in  6  diviaiona,  the  8  outer  g^reen, 
the  8  inner  pink  and  petal-like :  the  lower  part  of  the  flower  protected  by  a 
apathe,  apringing  from  the  axil  of  a  leaf  like  braot,  placed  within  the  whorl  of 
leayea :  atamena  repreaented  by  8  narrow  flat  fllamenta ;  atigmaa  8. 
Common  in  the  Canal. 


68.  OBCHIDACEJE. 

A  moat  intereating  order  of  planta,  eapedally  after  the  diaooyeriea  of 
Darwin  with  reapeot  to  the  fertilization  of  the  apeoiea.  The  general  atniotnre 
of  a  flower  ia  aa  foUowa :  oyary  of  8  oarpela,  inferior,  aeaaile,  with  a  bract  at 
ita  bate ;  atamena  3  nnited  into  a  central  colanm  on  the  top  of  the  oyary,  the 
two  lateral  abortiye,  the  pollen  nnited  into  two  maaaea,  oalled  poUinia,  con- 
tained in  two  oavitiea  of  the  ataminal  oolnmn ;  atyle  nnited  with  the  ataminal 
colamn,  the  atigma  a  yiaoid  apace  in  front  of  the  oolnmn ;  aepala  8,  often 
colonred ;  petala  8,  one  in  front  nnlike  the  other  two  and  generally  with  a 
lobe  and  apnr,  aomettmea  of  conaiderable  aize  (no  alloaion  ia  made  to  the  genna 
OmpT9p9dLiyi,m^  aa  it  ia  not  a  Marlboroogh  p^ant). 

I  haye  taken  aeyeral  hinta  in  the  following  Table  from  Bentham,  for,  aa 
he  rightly  aaya,  the  g^enera  are  diatingniahed  chiefly  by  the  form  and  arrange- 
ment of  the  pollinia  and  atigma,  and  the  ahape  and  direction  of  the  lip, 
oharactera  which  are  difficult  for  beginnera  and  atill  more  ao  to  deacribe  with 
any  cleameaa,  in  mere  worda.  A  atndy  of  Darwin'a  work  will  alone  enable  a 
peraon  to  thoroughly  nnderatand  the  genna. 

Plant  brown,  leafleaa,  atom  leayea  reduced  to  acalea    ...    8.  Keottia. 

Plant  green,  atem  leayea  like  braota «     6.  Bpiranthea* 

Stem  with  leayea,  eapecially  below. 
Perianth  with  a  apur. 

Flowera  red  or  purple,  pollinia  in  ponchea    1.  Orohia* 
Flowera  white  or  green,  polliaiaexpoaedMt    2.  Gymnadenia. 
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Periantli  wttiKmt  m  «piir. 
Lip  larger  tliaii  wpalB,  hangjag,  iiazrow. 

Stem  with  only  a  pair  of  large  leairw    7.  Liitera. 

Stem  leafy  below...    ,^     4.  Opfaiys. 

Lip  larger  than  iepal8,haiigiiig«  broad 4.  Ophiyi. 

Lip  not  larger  than  eepali,  erect  or  spreading 

Flowen  italked,  drooping    ..• 9.  Epipaotia. 

Flowers  sessile. 

Plant  at  least  1  foot  high     .••     ...lO.Oephalantfaara. 
Plant  not  more  than  6  inohes  high. 

Flowers  all  ronnd  the  spike  ...    5.  Herminiiun. 
Flower  spikes  one  sided,  twisted    6.  Spiraathes. 


1-  Orchis  lann. 

Bootstook  prodnoing  a  fleshj  tnber  each  year  beside  the  decaying  one  of 
the*previoii8*year,  the  following  year*8  stem  prodaoed  from  the  summit  of  the 
new  tnber.  Flowers  in  a  terminal  spike,  red  or  purple,  Pollinia  contained  in 
two  oayities  in  the  column,  and  protected  by  two  flaps  so  as  to  be  oonoealed 
from  view. 

Spur  long  and  slender «     ...        7.  pyramidalis. 

Spur  not  less  than  half  the  length  of  ovary. 

Sepals  couTerg^ng  so  as  to  form  a  hood  over 

the  column •     .*•     •••     ...        1.  Morio* 

Sepals  spreading. 

Spike  lax,  tubers  entire      2.  mascula. 

Spike  dense,  tubers  lobed ••• 

Stem  solid,  bracts  shorter  than  the 

lilac  flowers,..*     ...     ...     •••     ...        4.  maculata. 

Stem  hollow,  bracts  longer  than  the  purple  flowen. 
Leaves  broadest  about  their  mid- 
dle, not  hooded     6.  latifolia. 

Leaves  broadest  below,  not  hooded       6.  incamata. 
Spur  very  short   ... • 8.  ustulata. 


1.  O.  Morio  Linn.  Gremt-wingei  Orchis, 

Bab.  885.  Hook  853.  Benth.  467. 

Meadows  and  pastures.  P.  April  to  June. 
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Taben  entire ;  stem  from  3  or  4  to  12  inches  high ;  sepals  forming  a 
hood  orer  the  oolnmn,  with  very  diBtinct  green  veins ;  flowers  of  all  shades 
from  pare  white  to  dark  parple,  in  all  the  lighter  varieties  the  green  veins  of 
the  sepals  are  very  distinct. 

Common. 

1865.  Ap.  29.  1869.  Ap.  20,  May  1.  1878.  May  10. 

1866.  May  6.  1870.  May  12-  1874.  Ap.  29. 

1867.  May  6.  1871.  May  1.  1875.  by  May  6. 

1868.  Ap.  80.  1872.  Ap.  15.  1876.  May  4. 

2.  O.  maiBOula  Linn.  JTorly  Pwrple  Orchis. 

Bab.  885.  Hook.  852.  Benth.  458. 

Woods  and  psstnres.  P.  April  to  June. 

Tabers  entire ;  stem  from  6  to  18  inches  high ;  two  lateral  sepals  spread- 
ing, or  bent  back,  not  arching  over  the  colnmn ;  flowers  in  a  loose  spike, 
pnrple,  rarely  white ;  leaves  generally  spotted,  with  dark  roond  spots,  whence 
this  has  not  nnfreqnently  been  confused  with  the  Spotted  Orchis  (0.  macuUUa). 

Oommon. 

1865.  Ap.  24.  1869.  Ap.  11.  1873.  April  19. 

1866.  Ap.  24.  .  1870.  Ap.  19.  1874.  o.  bnd,  Ap.  5.,  Ap.  24. 

1867.  Ap.  19.  1871.  Ap.  20.  1875.  by  May  5. 

1868.  fall,  Ap.  21.        1872.  Ap.  9.  1876.  by  May  1. 


3.  O.  ustulata  Linn.'  Dwarf  Darh-winged  Orchis, 

Bab.  836.  Hook.  853.  Benth.  458. 

Chalk  Downs.  P.  May,  Jmie. 

Tabers  entire ;  stem  rarely  6  inches  high ;  spar  very  short,  sepals  oon- 
verging  into  a  roondish  helmet  including  the  petals;  helmet  dark,  porple,  lip 
white  with  a  few  pnrple  spots;  spike  dense,  dark  pnrple  at  the  top,  pale 
below ;  the  top  of  the  spike  has  a  soorohed  appearanoei  whence  the  name.  A 
white  variety  haa  been  foand  on  Martinsell  by  &sv,  /.  8<nosrhy, 

Hot  oommon. 

I. — Maitinsell,  0,  W,  Bvsra^ ;  Pewsey  Downs,  R$v,  T.  F.  Ravsnshow, 

m.—Near  BaUey. 

lY. — Bookley ;  Downs  near  the  Devil's  Den. 

1865.  May  28.  1869.  May  17.  1873.  May  31. 

1866.  May  29.  1870.  May  29.  1874.  Jane  3. 

1867.  May  29.  1871.  Jane  2.  1875.  

1868.  May  19.  1872.  May  5.  1876.  June  22 
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4.  O.  maculata  Linn.  Spotted  Bond-Oi^Mt. 
Bab.  837.                                     Eoclc.  353.  Benth.  469. 
Damp  woods  and  pastures.                                                  P.  May  to  Jnly. 

Tabers  palmate ;  stems  about  a  foot  high,  solid  dojing  floweringi  flowers 
pale  pnrple  with  darker  markings ;  lower  braots  exceeding  the  OTary  some- 
times longer  than  the  floorers ;  lower  leaves  broad  and  blnnt,  upper  narrow 
and  pointed,  almost  always  spotted  with  purple  i  white  rarieties  Tory  scaroe. 

Common* 

1866.  Hay  23.  1869.  May  27.  1878.  June  2. 

1866.  June  6.  1870.  May  80.  1874.  May  28. 

1867.  Jnne  7, 11  1871.  June  11.  1876.  June  3. 

1868.  May  20.  1872.  Jnne  4.  1876.  June  11. 

5.  O.  latifolia  Linn.  Uar$h  OrehU. 
Bab.  837.                                    Hook.  352.  Benth.  459. 
Marshes  and  damp  Meadows.                                                 P.  May,  June. 

Tubers  palmate;  stems  from  12  to  18  inches  high,  hollow  and  stout; 
flowers  similar  to  those  of  maculata,  but  not  of  the  same  colour,  generally  of  a 
bright  purple,  and  often  pinkish;  leaves  generally  broad  and  numerous, 
broadest  about  their  middle  and  flat  at  the  tip,  often  faintly  spotted  ;  lower 
braots  ezoeeding  the  flowers. 

Scaroe. 

I. — Lookeridge,  Rev,  /.  Sotoerhy ;  Martinsell,  Jf.  F,  im  Thwm ;  Manning- 
ford  Bmoe^  Rev,  T.  F,  Bavenshaw, 

HI.— Axford,  J.  C.  Palmsr  and  J?,  F.  im  Thwm;  Mildenhalli  W.  W. 
MelviUei  Stitchoombe,  Rev.  J.  Bowerby, 


6.  O.  incarnata  Linn. 

Bab.  337.  Hook.  863.  Benth. 

Marshes.  P.  June,  July. 

Yery  similar  to  the  last,  with  which  it  is  often  united;  the  main 
differences  between  the  two  being  in  the  leaves,  whioh  are  broadest  at  the  base 
and  narrowed  upwards,  with  a  hooded  tip ;  the  braots  also  all  usually  exceed 
the  flowers.  Byme  also  says  that  the  leaves  of  latifoUa  are  often  spotted  with 
dark  purple,  and  the  flowers  rather  smallor,  darker  and  redder  than  in 
ineomota. 

*'  Generally  in  perfection  in  the  middle  of  Jnne,  when  latifolia  is  mostly 
pMt  flowering.   Bab. 

II.— Great  Bedwyn,  F.E  •  Tlumpion,  Meq. 

in.— Azf ord ;  Mildenhall ;  and  Bamabnxy,  F.  Storr,  Eeq. 
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I  f^re  the  abo7e  looaliti^s  with  some  diffidenoei  it  was  some  time  before 
I  oonid  distiDgniBh  between  the  two,  and  even  now  I  have  some  diffionlty  with 
certain  specimens.  Mj  own  opinion,  borne  ont  bj  my  notes  is  that  inectmitta 
is  the  earlier  one  of  the  two.  It  was  so  stated  in  Babington's  earlier  edition, 
bat  has  been  altered  in  the  two  last. 

7.  O.  pyramldalis  Linn.  PfrcmidaL  Orehii. 

Bab.  837.  Hook.  854.  Benth.  460. 

Pastores.  P.  Jnne,  Jnly. 

Tnbers  entire ;  stem  about  a  foot  high ;  flowers  rose  purple,  spike  dense, 

at  first  pyramidal,  afterwards  cylindrical  $   spur  long  and  slender,  lip' with 

8  equal  lobes  and  two  raised  tnberoles  at  the  base  on  eaoh  side  of  the  entrance 

to  the  spur ;  leayes  long,  narrow,  acute. 

Not  common  but  widely  distributed,  and  more  abundant  in  some  years 
than  in  others. 

1865.  1868.  June  8.        1878.  June  28.(Bin6k  KnoU),  July  18. 

1866.  June  21.         1869.  June  10.      1874.  fuU  June  12. 
1867. 1870.  June  18.      1876.  June  19. 

1876.  June  28. 


2-  Gymnadenia  B.  Br. 

Difibrs  from  Orchis  in  having  the  poUinia  exposed  without  a  pouch ;  it  is 
often  included  in  that  genus. 

1.  G.  conopsea  B.  Br.  Fragrcmt  Orchis. 

Bab.  838.  Hook.  864.  Benth.  460. 

(Orchis.) 
Pastures.  P.  June. 

Tubers  palmate ;  stem  about  a  foot  high ;  spike  rather  laz  and  long ; 
flowers  rose  purple,  fragrant;   spur  very  long  and  slender;  lip  with  three 
equal  lobes  ;  leaves  long  and  narrow. 
Not  common. 

I.— Clench ;  Matinsell,  /.  W.  MiUs ;  Chalk  Pit,  Pewsey  Road,  JL  W.  P. 
fltlion;    Clatford    Yale,    If.    A.  ^vtkM'^    Pewsey  Downs,    iZev. 
F.  7.  Rav«n«/iaic. 
III. — Row-Down,  6f.  F.  llucfc ;  Rainscombe,  'Rw.  /.  Bwoturh^, 
iy.«-Silbory,  F.  V.  Thoti^son,  £«$• 
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1865.  June  6.  1869.  Jane  6.  1873.  Jnne  13. 

1866.  June  21.  1870.  Jqdo  14.  1874.  June  12. 

1867.  June  18.  1871.  1875.  June  3. 

1868.  Jane  1.  1872.  June  1.  1876.  Jane  16. 


8-  Habenaria  B.  Br. 

Differs  from  Orchis  in  having  the  poUinia  ezposed,  witlioat  a  ponoih ; 
there  are  ofcher  di£Eerenoee|  bat  too  minate  for  beginners. 

Spar  Teiy  short  ...        ...        ...        ...        ...        ...        1.  yiridis. 

Bparyery  long.* 

Pollinia  parallel  2.  bifolia. 

Follinia  wider  apart  below  3.  chlorantha. 


1.  H.  Viridls  B.  Br.  Frog  Orchis. 
Bab.  339.                                 Hook.  355.  Benth.  461. 
Pastores.                                                                            P.  May  to  JvHj. 

Tabers  palmate ;  stem  about  six  or  eight  inches  high,  with  a  few  broad 
orate  leaves;  flowers  gnsn,  tinged  with  brown,  in  a  rather  dense  spike; 
spar  very  short ;  lip  long  and  narrow,  bent  downwards,  with  three  points 
at  the  tip,  the  middle  one  very  yariable  in  size ;  braots  aboat  as  long  as  the 
flowers. 

Very  scarce. 

L— Uartinsell,  J.  W.  Mitts ;  Oare,  F.  Siorr,  Esq. 

n. — Bather  plentifoUy  one  year  among  the  fir  trees  at  the  entrance  of 

the  Forest,  near  the  Hangerford  Bead,   D.   Womsrsle^;    and  on 

Babley    Downs,    W,    0.    Hughes !    Bedwyii,   Rev,  J,   Sowerhy: 

Saremake  Forest,  J.  J,  PuUeine;  Great  Bedwyn,  J.  W,  MiUs. 

III.  Babley,  Tf.  W.  Dotymofi ;  Ghisledon,  /.  0.  Palmer  and  B.  F  m.  Thum. 

1866.  Jane  9.  1868.  Janel4.oalt.  May  21.  1872.  May24.  1876.  Jaly  26. 

1867.  foil  bodMay  23.  1869.aboat  May  22.  1878.(JalylO.) 

2.  H.  bifolia  B.Br. 

Bab.  889.  Hook.  855.  Benth.  460. 

Heathy  places.  P.  Jane,  Joly. 

Tnbers  entire ;  stem  aboat  a  foot  high,  with  a  pair  of  leaves  at  its  base, 
and  auJl  ooattered  pointed  leaves  along  its  length ;  spike  short,  lax ;  flowers 
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whitoi  Tery  Bweet  soentedi  espeoially  in  the  eTening ;  spur  very  long  i  aniher 
oelli  parallel  to  one  another. 

Yery  soaroe.  A  speoimen  has  been  gathered  in  Savemake  Forest,  by 
T.  W,  Jones ;  and  several  in  a  heathy  spot  in  the  West  Woods  in  1873,  the 
latter  spot  has  sinoe  been  dng  up  for  oaltiTation.  Also  at  Mildenhall, 
F.  Btorr,  Esq, 

3.  H.  chlorantha  Bab.  Butterfly  Orchis 

Bab.  889.  Hook.  855.  Benth.  460. 

Moist  woods  and  thiokets.  P.  May  to  Jnly. 

Closely  allied  to   the  last  with  whioh  it  is  often  united ,  but  is  very 
distinct  in  appearance :  it  is  a  larger  and  stontor  plant  in  all  its  parts,  and  in 
addition  to  minnto,  but  important  difiPerenoes,  the  distance  between  the  anther 
oeUs  is  twice  as  great  below  as  at  the  top. 
Oommon* 
1866.  May  81.  1869.  May  8.  1878.  Jnne  2. 

1866.  Jnne  11.  1870.  Kay  21.  1874.  May  28. 

1867.  cnlt.  June  8,  June  7.  1871.  May  17.  1876.  by  Jnne  1. 

1868.  May  21.  1S72.  May  21.  1876.(May27)badJnnell. 


4.  OphryS  Linn. 

A  very  singular  genus  in  the  appearance  of  the  flowers,  resembling 
insecto  at  a  first  glance.  It  differs  from  Orchis  in  having  no  spur  on  the 
lower  lip,  whioh  is  variously  modified  in  shape,  and  in  other  minute,  but  impor- 
tant characters.  The  peculiar  structure  of  the  plants  of  this  Order  is  such 
that  in  almost  every  single  instance  the  intervention  of  insects  is  absolutely 
necessary  to  secure  the  fertiilzation  of  the  flowers,  the  only  exception  among 
British  flowers  being  the  Ophrys  apifera,  in  this  genus.  Only  two 
have  yet  been  detected  about  Marlberough. 

Lip  broad,  not  longer  than  the  sepals  ...'       1  apif era. 

Lip  narrow,  much  longer  than  the  sepals        2 


1.  O.  apif  era  Huds.  Bee  Orchis. 

Bab.  889.  Hook.  856.  Benth.  462. 

Diy  pastures.  P.  June,  July. 

Tubers  entire ;    stem  about  a  foot  high;    spike  of  from  2  or  8  to  6  large 

flowers ;  sepals  pink,  or  pinkish ;  2  lateral  petals  smaller  than  the  sepals  and 

of  the  same  colour ;  Up  dark  brown  with  yellow  markings,  broad  and  with  its 


264 


edges  tnmed  inwards  bo  aa  to  present  a  conyez  shape,  downy  on  the  edgei, 
smooth  in  the  middle. 

Bare.  HartiDsell,  A.  Armstrong,  Esq.  ;  Pioket  Hill,  Mr,  S,  Goodmaa^ 
{Rev,  T.  F,  Bavenshaw) ;  Chisbnry  wood,  Ttev.  J,  Sowerhy  j  Binck  Knoll,  A,  S. 
Towtisendi  White  Horse  Down,  If.  0.  Alison, 

1866.  June  17.  1873.  June  28. 

1868.  bnd  June  S,  Jnne  81.  1875.  Jnlj  S. 


Fly  Orchis.  J 


2.  O.  znuscifera  Hnds. 
Bab.  840.  Hook.  857.  Benth.  468. 

Damp  thiokets.  F.  May  Jnne, 

A  mnoh  more  delioate  plant  than  the  last,  with  a  slender  spike  of  8  or  4 
flowers ;  sepals  narrow-ovate,  green ;  lateral  petals  yery  narrow,  pnrple,  lip 
brownish  pnrple  with  a  central  blnish  spot,  the  two  latemal  lobee  tnmed 
down,  the  central  lobe  with  a  deep  notoh ;  the  whole  flower  looks  yery 
a  fly. 

Yery  scarce.    Has  only  been  found  at  Binck  Knoll  by  T.  N,  H*  Smith, 


5.  Herminium  B.  Br. 

1.  H.  Monorchia  B.  Br.  Musk  Orchis. 

Bab.  840.  Hook.  356.  Bentk,  462. 

Ohalky  Downs.  P.  Jnne,  Jnly. 

Tnbers  nearly  globular,  like  those  of  an  Orchis,  but  the  new  one  instead 
of  being  produced  close  to  the  stem  is  formed  at  the  end  of  one  of  the  fibres 
proceeding  from  the  crown,  thus  forming  a  creeping  rootstook  ;  stem  slender, 
rarely  6  inches  high,  with  2  (rarely  3)  broadly  lanceolate  leayes  at  the  base ; 
spike  slender ;  flowers  small,  yellowish  green ;  sepals  broad,  lateral  petab 
narrower,  longer  and  obscurely  toothed  at  the  side,  lip  8-lobed,  the  middle  lobe 
longest. 

Very  soaroe.  Has  been  found  this  year  in  Bladk  Bnmey  Bottom  bj 
J.  JP.  im  Thwm,  M$q. 


6-  Spiraathes  Bioh. 

1.  S.  autumnalis  Bioh.  Xacty's  Trssses, 

Bab^  840.                                   Hook.  859.  Benth.  456. 

Dry  paitnxei*  P.  Ang.toOot 
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Bootatook  producing  2  or  8  thick  oblong  tubers,  and  a  toft  of  spreading 
radical  leaves ;  flowering  stems  by  the  side  of  the  tuft  of  leaTes,  from  4  to  6 
inches  high  with  a  few  short  sheathing  pointed  scales  j  spike  dense,  twisted ; 
flowers  small,  very  sweet  scented,  white,  the  two  lateral  sepals  covering  the 
base  of  the  lip,  the  npper  sepal  cohering  with  the  petals. 

Very  uncertain — sometimes  not  uncommon  on  the  Downs,  at  others  very 
scarce. 

I.— Near  Clench,  W.  W,  Dayman ;  Fentawick,  J.  J.  Pulleine ;  Wick  Farm, 
Bsr.  J.  Sowirhy, 

in. — Between  Four  and  Five-mile  Clumps,  A,  C.  and  H.  If.  Hilton, 
1866.  Sep.  10.  1870.  Sep.  18. 

1869.  Sep.  2.  1871.  Sep.  29. 


7-  Listera  B.  Br. 

1.  L.  ovata  B.  Br.  Tway'llad$, 

Bab.  841,  Hook.  859.  Benth.  458. 

Woods.  P.  May  to  July. 

Bootstook  vrith  a  mass  of  thickish  fibres  i  stem  from  1  to  2  feet  high, 
slender,  with  a  pair  of  large  ovate  leaves  at  about  6  inches  from  the  ground  i 
raceme  long  and  slender ;  flowers  numerous,  greenish  yellow ;  sepals  ovate, 
acute,  deep  green;  lateral  petals  narrower;  Hp  much  longer  and  narrower 
and  with  a  deep  notch  at  the  end,  and  a  central  nectar-secreting  furrow. 

Common. 
1866.  Hay  24.  1869.  Hay  5.  1878.  May  24. 

1866.  May  21.  1870.  May  20.  1874.  May  28. 

1867.  May  15.  1871.  May  17.  1875.  May  24,  June  8. 

1868.  May  9.  1872.  May  16.  1876.  May  20. 


8*  Neottia  Idaxi. 

1.  M.  Kidn»-aTi8  Biofa.  BMPi  IMp 

Bab.  841.  Hook.  859.  Benth.  454, 

Shady  Woodi.  P.  May,  June. 

The  whole  plant  pale  brown,  aad  not  unlike  a  Broom-rape  at  first  sight, 
Mbid  to  be  a  root-parasite  by  Hooker.  Bootstalk  furnished  with  a  number  of 
fleshy  fibrea;  stem  from  12  to  18  iDdhes  high  with  a  few  sheathing  scales  ia« 


866 

Btmd  of  leaTBfl ;  tepali  broadlj  oyato,  aoato ;  lateral  petals  more  rounded,  Hp 
long,  divided  at  the  tip  into  two  spreading  lobes. 

Scarce. 

I. — ^Westwoods;  Damp  Copses  near  Pewsej;  Martinsell;  Hanton  Gopie. 

II.— Bedwyn,  /.  W,  MilU. 

III.— Azford,  A.  S.  Q.  Sknnei  Bablej. 

1865.  May  19.  1869.  1873.  Jnne  5. 

1866.  May  89.  1870.  fnU,  Jnne  11.         1874.  May  81. 

1867.  May  9.  1871.  1876.  May  17. 

1868.  May  6.  1678.  by  May  80.  1876.  by  May  80. 


9.  EpipaotiB  Bich. 

1.  K.  latifoUa  AIL  jaeUsboKiM. 

Btb.  841.  Hook.  3S7.  Benth.  452. 

Woods.  P.  July,  Aug. 

Bootstook  creeping,  with  rather  thick  fibres';  stems  from  1  to  8  feet  or 
more  high,  leafy ;  the  lowermost  leaves  reduced  to  sheaths ;  leaves  brosdly 
ovate,  clasping  the  stem,  bat  getting  qaxrower,  more  pointed,  and  less  sbeslb- 
ing  as  they  ascend  the  stem,  passing  imperoeptibly  into  the  braots,  the  lower 
ones  often  longer  than  the  flowers  ;  flowers  many,  in  a  loose  one-sided  raceme^ 
pendnlons;  the  sepals  and  two  lateral  petals  similar,  broadly  ovate  and 
generally  dull  pnrple,  the  petals  rather  shorter  than  the  sepals ;  the  lip  thick 
aad  concave  at  the  base ;  the  terminal  portion  broad  and  petal-like  with  two 
protuberances  at  its  base* 

Yery  scarce. 

!•— Manton  Oopse,  /.  /.  Pu7Mn«,  Eev,  J,  B'etvtfrby.  Westwoods,  A 
MwnhaU. 

II.-^Savemake  Forest,  Rev.  J.  Botomrh}f,  T,  B.  IMiard. 

III.— Azford ;  Babley,  /.  Pole. 

IV.— Overton  Dell,  Misi  Ada  Preston, 


10^  Cephalanthera  Rich. 

1.  G.  grandlflora  Bab.  White  HeUehoriM. 

Bab.  848.  Hook.  858.  Benth.  458. 

Woods.  P.  Jnne. 

Bootstook  fibrous ;  stem  from  12  to  18  inches  high,  leafy;  leaves  broad!/ 
ovatOi  clasping,  and,  as.  in  Bpipactis,  passing  gradually  into  the  braots,  the 
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lower  ones  ezoeeding  the  flowers ;  flowers  creamy  wliite,  large,  sessilOi  ereot 
in  a  terminal  spike;  sepals  and  petals  as  in* Epipactis,  bnt  not  so  spreading 
and  the  lip  has  not  the  two  protaberances  at  the  base. 

Verj  Bcaroe. 

Copse  at  the  foot  of  Oare  Hill,  F,  Storr,  Esq, 

Babley  Copse»  J, Pole. 

1865.  bj  June  7.  1870.  bud  Jnne  17. 

1868.  foU  May  81.  1871.  young  bnd  May  17. 

1869.  Jnne  10.  1874.  fnll  Jnne  12. 


69.  IRIDACEJB. 

The  principal  peonliarity  of  plants  in  this  order  is  in  the  stigmas  which 
are  often  flattened  ont  so  as  to  look  like  petals.  The  leaves  are  also  eqnitant, 
%.«.,  arranged  on  opposite  sides  of  the  stem  and  folded  vertically,  not 
horiiontally,  so  that  the  opening  is  towards  the  stem.  The  only  Marlborongh 
species  have  this  peculiarity. 


1-   Iris   Linn. 

Perianth  6  cleft,  the  3  enter  segments  (called  fall-petals  by  Florists) 
large,  and  refleied,  the  three  inner  mnoh  smaller,  and  erect ;  stamens  8 ;  style 
1 ;  stigmas  3 ;  dilated  like  petals  each  one  coyering  a  stamen ;  these  stigpnas 
are  actually  larger  than  the  inner  perianth  segments  and  might  cause  con- 
fusion to  beginners,  their  position  inside  the  stamens  would  prove  their  true 
structure. 

Flowers  yellow ;  inner  perianth  segments  shorter 

than  the  stigmas        ...         ...        4.  Pseudaoorus. 

Flowers  violet  blue;    inner  perianth  segments 

equalling  the  stij^mas  2.  fcstidissima. 

1.  I.  Pseud-acorus  Linn.  Ttllow  Flag. 

Bab.  385.  Hook.  363.  Benth.  465. 

I 

Wet  places.  P.  May,  June. 

Bootstock  thick,  horizontal,  sending  out  numerous  fibres  below ;  stems 
2  to  4  feet  high,  leafy  ;  leaves  swordshaped,  the  lower  ones  often  longer  f-han 
the  flowering  stem,  upper  ones  shorter ;  flowers  bright  yellow,  2  or  8  on  each 
stalk,  each  prooveding  from  a  large  braot  covering  the  ovary. 
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Common. 

1865.  May  27.  1869.  Maj  15.  1873.  June  2. 

1866.  by  Jane  G.  1870.  May  30.  1874.  Jane  12. 

1867.  by  Jnne  10.  1871.  May  26.  1875.  May  30. 

1868.  May  19.  1872.  Jane  9.  1876.  Jane  4  ? 

2.  I.  fodtldiasima  Linn.  Cfladdon. 

Bab.  8i5.  Hook.  868.  BenOi.  465. 

Woods  andthiokeia.  P.  Jnne^  July. 

A  smaller  plant  than  the  laafc  in  all  its  parts ;  stem  angled,  2  feet  high; 
oater  perianth  segments  narrow  orate,  inner  abont  two  thirds  of  their  length, 
aboat  eqaalling  the  stigmas.  Flowers  lead-oolonred  or  blaiah,  rarely  yellow; 
herb  green  not  glanoons,  yielding  an  unpleasant  smell  when  braised,  (com* 
pared  by  some  to  the  smell  of  roast  beef, "  to  whioh  it  is  no  compliment.") 

In  a  strip  of  oopsewood  along  the  Wan's  Dyke  at  the  top  of  Clatford  Ysla, 
but  which  has  sinoe  been  rooted  up. 


70.  AMABTLLIDACE£. 

Bootstook  bulbous,  leares  grassy,  perianth  petaloid,  ovary  inferior.   We 
have  but  single  representati?es  of  two  genera  about  Marlborough. 
Perianth  tubular  at  the  base,  with  a  crown  at 

the  mouth  of  the  tube      1.  KaroisBus. 

Perianth  divided  to  the  ovary,  without  any 

crown  ...        ...         ...         ...        ...        2.  Gkdantlius. 


1-  Narcissus  I^inn. 

1.  N.  Pseudo-narcissus  Linn.  Daffodil. 

Bab.  347.  Hook.  865.  Benth.  468. 

Open  woods  and  pastures.  P.  Feb.  to  Ap. 

Leaves  about  2  or  8,  linear,  blunt,  not  keeled,  of  a  bluish  green.   Flowsn 
solitary,  on  a  2- edged  stalk  ;  perianth  tube  about  an  inch  long  in  fine  sped- 
mens,  wider  at  the  top,  the  segments  ovate,  about  as  long  as  the  tube  ;  the 
crown  very  conapioaous  about  as  long  as  the  segments. 
Abundant  where  it  grows,  but  very  local. 

I ^Yarioua  parta  of  the  Weat  Wooda ;  Clatford  Park  Farm :   near  Oare 

Hilly  Rev.  r.  F.  Bavenshaw ;  Clench,  J.  TF.  Ifillf. 
II.— Near  PnthaU  Gate. 


lY.— Rooklej,  £1.  F.  TovHismd, 

1865.  bad  Ap.  1,     1869.  faU  Feb.  20,  1878.  Mob.  10. 
oyer  Ap.  20.         onlt,  Feb.  10.  1874.  Mob.  4. 

1866.  Mob.  6.       1870.  Mob.  25.  1875.  Mob.  10. 

1867.  Feb.  22.       1871.  Mob.  10.         1676.  Feb.  29. 

1868.  bj  Feb.  26.     1872.  Feb.  26. 


3-  Galanthns  lann. 

1.  G.  nivalis  Liim.  fffiotodrop. 

Bab.  348.                                  Hook.  865.  Bentb.  469. 

Woods  and  pastnrea,  probably  always  planted.  P.  Jan.  to  ApnL 

Abont  6  inobes  bigb ;  flowers  solitary,  drooping ;  outer  segments  wbite, 
inner  tipped  witb  green  and  sborter. 

Scattered,  probably  always  tbe  result  of  onltiTation. 

1865.  Feb.  20.                   1869.  Jan.  11.  1878.  Jan.  8,  24. 

1866.  fnll  Feb.  10.            1870.    Feb.  11.  1874.    Jan.  17,  26. 

1867.  Feb.  6.                   1871.    Feb.  10.  1875.    Jan.  15. 

1868.  Feb.  16.                  1872.    Jan  21.  1876.    Jan.  80. 
(onlt.)  Feb.  8.  (onlt.)  Jan.  28 


71.  ALISMACEJi* 

Water  plants ;  periantb  of  six  leayes,  tbe  tbree  inner  always  petal -like 
tbe  three  enter  sometimes  small  and  sepal -like  ;  carpels  tbree,  six,  or  many, 
always  distinct  or  nltimately  separable. 

Periantb  segments  all  oolonred ;  flowers  in  a  laigo  terminal 

umbel         8.  Batomns. 

Periantb  segments,  8  small  and  green,  8  larger  and  oolonred. 

Leayes  sagittate      2.  Sagittaria. 

Leayes  oyate  ..■        ...        ...        ..•        ...        1.  Alisma. 

Perianth  segments  all  small  and  slightly  ooloaxed ;  leayes 

Unoar        • 4.  Trigloohiii. 


1*  Aliama  linn. 

1.  A.  Plantago  Linn.  Wae^r  Plontatn 

Bab.  849.  Hook.  867.  Benth.  445. 

By  water.  P.  Jnne  to  September. 
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Base  of  the  siem  ■wollen,  fleshy ;  leayeB  all  radioal,  large,  ovate  lanoeolatflb 
on  long   atalks ;   snbmened  leayes  linear;   flower  Btalks  two  to  three  feet 
high,  branched,  whorled,  the  whole  forming  a  loose  pyramidal  pauiole ;  flowers 
rather  small,  the  three  outer  perianth  segments  small  and  green,  the  three  inner 
pale  lilao  and  larger ;  oarpels  from  twenty  to  thirty,  arranged  in  a  circle. 

Oommon* 

1866!    Jine24.  1809.    Jnne  19.  1878.    JnlyS. 

1808.    Comiiig  into  fl.        1870.    Jui6l7.  1874.    Jnly  4. 

Aug.  28. 

1887.    1871.    1876.    Jnly  1. 

1808.    June  2.  1872.    Jnne  16.  1876.    June  27. 


2.  Sagittaria  Lixm. 

1.  S.  saglttlfolia  Linn.  Arrowhead. 

Bab.  349.  Hook.  368.  Benth.  444. 

Ditches  and  riven.  P.  Jnly. 

Base  of  the  stem  swollen,  stoloniferons,  *<each  mnner  ending  in  a 
tnber,"  leaves  all  radical  on  long  8-angled  stalks,  those  rising  above  the 
water  arrowsbaped,  with  the  8  parts  nearly  eqnal,  those  nnder  the  water 
being  nothing  bnt  flattened  leaf -stalks ;  flower  stalks  6  to  18  inches  high, 
with  about  5  distant  whorls  of  from  8  to  6  flowers  in  each,  the  uppermost, 
males  on  stalks  from  i  to  1  inch  long,  the  lower,  females,  on  shorter  stalks ;  8 
outer  segments  of  the  perianth  green,  ovate,  8  inner  twice  as  long,  thin,  white 
with  a  purple  base ;  carpels  very  numerouSt 

Scarce.    Oconm  in  the  Canal  at  Wiloot. 

1870.  July  7.  1874.  full  July  4. 

1872.  June  16.  1876.  July  6. 


3*  ButomUB  Lixm. 

1.  B.  uxnbellatus  Linn.  Flowering  Rush, 

Bab.  860,  Hook  869.  Benth  444. 

Bivers  and  ditohes.  P.  July  to  Sep. 

Bootstook  creeping,  throwing  up  numerous  8-angled  leaves  more  or  less 
twisted  above,  and  expanded  at  the  base  so  as  to  embrace  the  rhizome :  flower 
stalks  radioal,  from  2  to  4  feet  high,  exceeding  the  leaves,  tenmnated  by  a 
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large  vmbel  with  8  membnuieons  braots  at  its  baie  s  flowen  from  }  to  1  iaoh 
aoroia — ^perianth  of  6  leayoB,  deep  rose  oolour  along  the  centre  bnt  pale  to- 
wards the  edges :  stamens  9 ;  oorpels  6,  tapering,  with  numerous  seeds  in  each. 
Soaroe. 

I.— Preshnte  Water  Meadows,  J.  W.  MiUs;  Canal  at  Wiloot,  £ev.  /• 
B&vMrhy  ;  Biver  near  the  College,  8,  F.  Town$md» 
in.— Kildenhall  Water  Meadows ;  Bamsbnry. 

1870.  Jnne28. 
1876.  by  Jnlj  5. 


4-  Trigloohin  Lixm. 

1.  T.  palustre  Linn.  AfmO'grau. 

Bab.  850.  Hook.  368,  Benth.  447. 

Marshy  plaoes.  P.  Jose  to  Aug. 

Stems  slightly  swollen  at  the  base,  emitting  a  few  creeping  mnners  j 
leayes  linear,  slender,  rather  snoonlent,  abont  6  or  8  inohes  in  length ;  flower 
stalk  taller,  increasing  in  length  to  abont  2  feet,  its  npper  half  bearing  a  spike 
of  small  greenish  yellow  flowers;  perianth  of  6  divisions  green  edged  with  pnrple ; 
anthers  pnrple ;  carpels  3,  stigmas  feathery ;  fruit  adpressed  to  the  soape  on 
short  stalks,  and  when  ripe  separating  from  below  upwards  into  8  carpels, 
learing  a  central  axis. 
Scarce. 

1. — ^New  Mill ;  Huish,  R$v,  J.  Bovmhy, 
in.— Mildenhall. 


72.  ASPARAOACEf. 

The  two  Marlborough  species  belong  to  two  genera^  tbkj  different  in 

appearance. 

Alow  shrub  with  broad  dark  green  stifP"  leaTes** 

(really  flattened  branches)      ...     ....     2.  Buwms. 

A  herb  with  solitary  stems  and  large  oyate  leaTes       1.  Polygoiiatiim. 


t  Folygonatam  Tonni. 

1.  p.  multiflorum  All.  Bohmm'i  B&al, 

Bab.  862.  Hook.  379.  Benth.  478. 

Woods.  P-  May,  June. 
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Boototook  thiok|  horiiontali  with  oirenlttr  mmn,  the  maridngi  of  picrfioiifl 
•tomB ;  ■tern  zaand,  from  2  to  4  feet  high  and  bent  to^me  side,  with  nnmeroiifl 
alternate  leaTOS,  all  tarning  to  one  side,  with  the  flowers  hanging  from  the 
lower  Bide  of  the  stem,  awaj  from  the  leares;  leaves  8  or  4  inches 
long,  OTate,  clasping  the  stem;  flowers  bell-shaped,  from  2  to 
7  or  8  together  on  branohing  stalks;  oorolla  oontraoted  about  the  middle, 
6-cleft|  white  with  the  tips  of  the  lobes  green ;  fllamsnts  hairy ;  beny  dark 
bine. 

Common* 

1865.  Hay  18.      1869.  Ap.  29.      1878.  May  17, 22. 

1866.  May  21.      1870.  May  12.      1874.  May  6. 

1867.  May  18.      1871.  May  4»  12.    1876.  May  10. 

1868.  May  2.       1872.  May  20.      1876.  Jane  6. 


2-  BnSCnS  Linn. 

1.  R.  aculeatus  Linn.  Buicher^s  Broom. 

Bab.  862.  Hook.  878.  Benth.  476. 

Hedges.  Sh.  Not.  or  Deo.  to  Jnne. 

Bootstook  creeping ;  stems  rigid  nnmerons,  branched,  from  2  to  8  feet 
high,  with  Tory  stiff  orate,  sharply  pointed  leares  (which  are  really  flattened 
branches)  called  eladodes ;  the  real  leaves  rery  minnte  from  the  axils  of  which 
these  oladodes  spring ;  flowers  dioBcions,  sitnated  iu  the  middle  of  these 
cladodes,  really  on  the  npper  surface,  bat  from  a  twist  apparently  on  the  under 
surface,  these  flowers  are  really  stalked,  the  stalk  being  yery  visible  and 
adherent  to  the  cladode ;  perianth  of  6  divisions,  the  8  outer  ovate,  the  8 
inaer  very  narrow,  all  green ;  filaments  united  into  a  tabe  on  the  top  of 
which  the  3  anthers  are  placed  ;  ovary  8-oeIled,  dark  purple ;  fruit  a  soarlet 
berry,  bracts  minute ;  the  males  on  narrower  oladodes  than  the  females. 

Flauted  in  one  or  two  hedges.    Very  scarce. 

A  few  flowers  may  be  f oand  expanded  almost  throaghoat  the  winter. 


73  LILIACEf. 
Bootstook  bulbous;  periaaitli  petaloid,  inferior. 


Stem  leafy. 

Flowers  solitary 1.  Tnlipa. 

Flowers  in  umbels  Off  heads 8.  Allium. 
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Btem  leafless. 

Elowen  in  flat-topped  oorymbs        2.  Ormtbogalafe. 

Flowers  in  umbels       ...         •••         ...         ...  8.  Allinm. 

Flowers  in  racemes     4.  Bndymion. 


t  Tolipa  Lmn. 

1.  T.  sylvestrls  Linn.  Tulip. 

Bab.  858.  Hook.  885.  Benth.  476. 

An  escape.  P.  April,  May. 

Bolb  producing  a  new  bnlb  within  its  coats  and  throwing  ont  a  stolon,  at 

the  extremity  of  which  an  ofilMt  is  prodaced ;    stem  with  2  or  8  leaves : 

flowers  terminal,  large  yellow,  nodding  in  bad ;  'perianth  segments  without 

any  depression  at  the  base,  oval,  acute,  the  three  inner  rather  larger ;  filaments 

hairy  at  the  base. 

An  escape.    It  has  been  found  in  a  field  near  Martinsell ;  at  Honeystreet 
by  C,  A.  Slcbden ;  Bamsbury,  Miss  Meyrieh. 


2.  Omithogalum  lixm. 

1.  O.  umbellatum  Linn.  Btar  of  Bethlehem, 

Bab.  854.  Hook.  888.  Benth.  477. 

An  escape.  P.  May  June. 

Leaves  long,  linear,  ooncaye,  with  a  white  stripe ;   flower  stalk  8  to  12 

inches  high ;  flowers  in  a  raoeme  with  the  lower  stalks  so  lengthened  as  to 

bring  all  the  flowers  on  a  level  with  one  another,  each  partial  stalk  with  a 

long  membranous  bract  at  its  base ;  flowers  large,  perianth  segments  6^  white 

with  a  broad  stripe  of  green  outside. 

Probably  always  an  escape ;  first  field  on  the  way  to  the  station  after 
leaving  Pewsey  Road,  F.  Bontiey ;  field  at  Manton,  H.  K.  Ward  j  near  Martin- 
tell  ;  New  Mill ;  West  Woods,  F.  E.  Thompson,  Esq, ;  Preshute,  A.  £.  Town- 
80Kdj  Alton,  0.  A,  Bladen;  Axford,  Rev,  0.  M,  Thorpe, 


8.  Allintn  Linn. 
We  have  bnt  two  species  about  Marlborough,  differing  very  much  in 
appeanaoe.    Strictly  speaking  the  leaves  are  all  radical,  but  in  some  species 
the  lower  part  fomi  a  sheath  to  the  stem,  so  that  the  stem  appears  to  be 


S74 


leftfy;  tbe  perianth  if  diyided  into  6  aegmeatg,  either  epreadiag  or  beQ 
shaped ;  ■tamens  6,  either  all  similar,  or  the  8  alternate  ones  with  a  broad 
filament,  terminating  in  8  points,  the  central  one  alone  bearing  an  anther.  In 
some  speoies  the  flowers  are  replaced  bj  small  bnlbs^  called  head-bulbs  or 
bnlbnles. 

LeaTOS  broad,  flowers  white.**        •••        .••        ••■        ...    2.  nrsiiiim* 
Leayes  narrow,  cylindrical,  flowers  pinkish,  or  flowers  all 

or  mostly  replaced  by  bnlbnles  1.  vineale. 


1.  A.  vineale  Linn.  Oroto  OarUc* 

Bab.  866.  Hook.  882.  Benth.  482. 

Waste  ground  and  dry  fields.  P.  Jnly. 

Whole  plant  smelling  rathor  strongly.  Stems  from  1  to  2  feet  hig^ 
8imple,olothed  abont  half  way  np  with  the  sheaths  of  the  leayeSywhioh  have  qnite 
withered  by  the  time  of  fioweri ag  ;  flowers  nsnally  replaced  by  a  dense  head 
of  bnlbnles  with  a  membranons  bract  below,  when  it  is  the  var.  $,[A.  compaetum 
Tbnil. ;  more  rarely  amongst  the  bnlbnles  are  a  few  flowers  on  rather  long 
stalks;  flowers  bell-shaped,  perianth  segments  pinkish,  with  green  keels; 
stamens  6,  the  8  alternate  ones  broad  and  8-pointed,  this  Is  the  Tariety  A. 
eapauU/erum  Syme. 

Yar.  jB.  not  common ;  the  form  capsuXifm^m  has  been  found  only  onoe 
near  Harlborongh  by  O.  F,  B/uck. 

I.— Gadley,  J.  J.  PuOsine ;  New  MUl. 

n.— Folly  Farm. 

III.— Babley;  HildenhalL 

lY.— Bow  Down,  A,  Busk ;  Barton  Farm,  8,  F,  Townsend. 

2.  A.  ursinum  Linn.  IZomsons. 

Bab.  868.  Hook.  88i.  Benth.  482. 

Damp  woods  and  hedges.  P.  May,  June. 

Whole  plant  very  fetid ;  leaves  all  radical,  blade  from  two  to  fire  inches 
longi  OTal,  on  long  stalks;  flower  stalk  from  six  inches  to  one  foot  high, 
naked,  terminated  by  an  umbel  of  white  flowers,  with  a  rather  large  two 
yalyed  membranons  braot  at  its  base;  flowers  oonspionous, ;  periaath 
segments  broadly  lanceolate,  stamens  all  similar. 

Not  common. 

Wan's  Dyke  where  it  crosses  the  Pewsey  Bead  ;  Woodborough,  JBsv.  /. 
Sowerby;  Chisbury,  Rw.  0.  S,  Thorpe;  Mildenhall,  Smi  C.  Boamm; 
Binok  KnoU. 
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1865.  (onlt.)  Ap.  25.  1869.     (oolt )  May  11.  1873.  May  6. 
by  May  20.                                foil,  May  22. 

1866.  (oolt.)  May  12.  1870.     (oalt.)  May  13,  1874.  May  1. 

fall  May  20. 

1867.  (oiilt.)Mayl2,MaylO.  1871.    May  2.  1876.  May  12. 

1868.  April  80.  1872.    May  8.  1876.  May  16. 


4.  Endymion  Damort. 

1.  S.  nutans  Dmn.  Blue  Bell, 

Bab.  858.                                  Hook.  881.  Benth.  479. 

(Sdlla  nuton«).  (SciUa). 

Woods  and  thiokeis.  P.  April  to  Jane. 

Leayea  linear,  grassy,  rather  sacoalent ;  flower  stalk  longer  than  the 

laaTss,  simple,  terminated  by  a  raceme  of  drooping  deep-blae  flowers,  eaoh 

with  a  blae  bract  at  its  base ;  flowers  bell-shaped,  almost  tabalar,  sweet 

scented;   perianth  segments  6,  distinct;  stamens  6  united  to  the  perianth 
segments  half  way  up. 

Flowers  sometimes  white  or  pink. 
Very  common. 

1865.  Ap.  16.                       1869.  Ap.  9.  1873.  Ap.  17. 

1866.  Moh.  80,  Ap.  13.        1870.  Ap.  22.  1874.  Ap.  4. 

1867.  Ap.  9.                         1871.  Ap.  14, 24.  1876.  Ap.  8. 

1868.  Ap.  6.                         1872.  Moh.  81.  1876.  Ap.  16. 


74.  UELANTHACEf. 

The  only  Marlborongh  representatiye  of  this  order  ii^- 

1.  Colohicnm  Linn. 

1.  G.  autumnale  Linn.  Meadow  Baffron. 

Bab.  869.  Hook.  886.  Benth.  484. 

Woods  and  meadows.  P.  Ang.  to  Oct. 

Flower  Tery  like  the  orooos  in  appearance,  bat  diiforing  in  the  position 

of  the  OTary,  which  is  abore  the  perianth  in  this  species  bat  below  it  or  rather 

adherent  to    it    in  Croeue,     At  the  time  of  flowering  in  the  antamn,  the 

flower  alone  appears  abore  groond,  the  ovary  being  still  within  the  balb  3  or 

4  inohM  ftt  IflMt  below  the  ground  s  the  tabe  of  the  perianth  is  oonaeqoieDtly 
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of  considerable  length  and  terminates  3  or  4  inohes  above  gronnd  in  6  light 
pnrple  ovate  segments ;  stamens  6 ;  styles  3,  verj  long ;  in  the  following 
spring  the  leaves  appear ;  these  are  about  8  or  10  inches  long  and  1  inch  or 
more  broad ;  finally  the  capsale  appears  above  g^nnd,  soon  after  whioh  ihe 
leaves  wither  away. 

Oommon  in  districta,  1  and  2. 


75.  JUNCACEJE. 

Herbs  with  stiff  round  or  flat  and  grass-like  leaves,  and  small  herbaoeoos 
or  dry  flowers.      Perianth    regular,     dry    and  oalyz-like,  of  6  s^gfrnenta 
Stamens  6  (rarely  3)  $  style  1,  stigmas  3.      The  order  might,  from  the  oon- 
sistenoe  of  the  perianth,  be  rather  placed  among  the  glumiffera,  were    it  not 
for  tbe  whorled  arrangement  of  the  segments. 

Capsule  3  celled,  seeds  many ;  leaves  mostly  not 

flat       .1.         •••         •••         •••        .••         ■••        X.  JunouSa 

Capsule  1  celled,  seeds  8,  leaves  flat  and  grassy        2.  Lusnla. 


1.  JimCllS  Linn. 
Some  of  the  species  are  very  difficult  to  discriminate,  and  in  fact  the  8 
Marlborough  Species  are  often  reduced  to  4  or  6.  In  using  the  following  table 
it  will  be  well  to  bear  in  mind  that  a  single  character  is  not  sufficient  to 
define  a  species,  and  therefore  that  the  detailed  descriptions  had  better  be 
studied  ere  deciding  upon  the  species. 
Leaves  reduced  to  sheaths. 

Stems  soft,  faintly  striate    ...        » 1.  effusns. 

and  2.  oonglomeratns. 

Stems  rigid,  pith' interrupted  8.  glaucus. 

pith  continuous  • 4.  difiusus. 

Stems  leafyi  and  with  the  leaves  hollow,  bat  with 
partitioiifl,  giving  a  jointed  appearance  when 
dry. 

Stemi  round,  perianth  as  long  as  capsule  ...        6.  obtnsiflornii. 
Stems  compressed,  perianth  shorter  than 
capsule. 
Inner  segments  of  perianth  longer     ...        6.  acutiflorus. 

Segments  all  equal        7.  lamprooarpua* 

LeavM  ohanneUedy  flowers  solitary        S.  bnfoninB. 
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1.  J.  efTostus  Linn.  Bafi  Jimh. 

Bab.  860.                                     Hook.  888.  Benth.  486. 

(7.  eommtmtt)  (J.  etMimiimif). 

Manhj  ground.  P.  Jul/. 

Rootstook  creeping ;  stems  2  or  8  feet  lugh,  leafless,  dothed  below  with 
a  few  brown  scales,  soft,  faintly  striate ;  pith  oontinnons ;  some  stems  are 
barren,  others  have  a  panicle  of  flowers  at  the  summit,  which  appears  to  be  on 
one  side  at  some  distance  from  the  top  in  oonsequenoe  of  the  lowest  bract  re- 
sembling a  continuation  of  the  stem ;  panicle  of  flowers  generally  lax,  soma- 
times  compact ;  segments  of  perianth  lanceolate,  longer  than  the  capsule; 
capsule  not  pointed,  but  presenting  a  small  deprestioa  when  the  spiels 
rubbed  off. 

Oommon. 

2.  J.  conglonxeratus  Linn.  Oommon  Emh. 

Bab.  861.                                    Hook.  88&  Benth.  480. 

(J.  eommumis),  (Jimetu  eomrnwUB), 

Wet  places.  P.  July. 

Very  similar  to  the  last,  with  which  it  is  often  united,  but  differing  in  the 
segments  of  the  perianth  being  tinged  with  brown,  the  capsule  rather  amalleir 
and  ending  in  a  distinct  point,  and  the  panicle  being  generally  compact,  not 
According  to  Syme  tfanu  is  rather  later  in  ripening  its  oapsnles. 

Common. 


8<  J«  glaucus  Sibth.  Sard  Ruih, 

Bab.  861.  Hook.  888.  Benth.  486. 

Wet  places.  P.  July. 

Bootstock  creeping  ;  stems  not  so  tall  as  in  /.  ffunu,  to  which  it  ii 
similar  in  many  respects ;  the  stems,  though  thinner,  are  much  more  rigid^ 
deeply  striate,  and  with  the  pith  interrupted ;  the  diffuse  pannide  of  flowen 
is  nearer  the  summit ;  perianth  brown,  the  segments  narrow  lanceolate,  rathet 
longer  than  the  capsule,  which  is  dark  chestnut  and  gradually  contracted  into  a 

point* 

Ctommon. 

4.  J.  diffastts  Hoppe. 
Bab.  861.  Hook.  888.  Bsnth.  486 

(J.  0ZaiMiif .) 
Wet  plaoss.  P.  Jidff 
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OoQBidered  by  Watson  as  a  sterile  variety  of  J.  «0iiMM,biit  by  Hooker  and 
Syme  as  a  hybrid  between  J,  j^laueus  and  J.  effusw,  Bentham  doee  not  notice 
it  at  all. 

Very  like  glcuucva,  bnt  the  atem  is  green  (not  glanoons)  less  striate,  and 
pith  not  interrnped,  the  oapsole  is  also  smaller,  and  the  seeds  always 
imperfeot. 

I  belieye  I  have  met  with  this  oooasionallyi  but  have  no  specimens  by  me. 

6#  J.  obtuslflorus  Ehrh. 
Bab.  862.  Hook.  891.  Benth.  487. 

Marshes*  P.  July  to  Sep. 

Stem  from  2  to  8  feet  high|  ereot,  round ;  leayes  few ;  segments  of  the 
perianth  pale,  often  parplish,  quite  blunt,  as  long  as  the  aout^  pale  brown 
capsule.  Flowers  numerous,  in  clusters  of  3  to  8,  arranged  in  a  mudh 
branohed  panicle,  the  lower  branches  much  longer  than  the  f  oliaoeous  bract. 

Has  been  found  at  Wiloot. 

6.  J*  acatlflorns  Ehrh. 

Bab.  868.  Hook.  891.  Benth  487. 

(J.  wrticvXatwi),  (J.  cMiieulaiiis) 

Wet  places.  F.  June  to  August. 

Bootstook  creeping ;  stem  from  1  to  2  feet  high  with  from  8  to  4  leaTea, 
rather  compressed  and  internally  jointed ;  segments  of  the  perianth  acute,  the 
inner  ones  longest,  all  rather  shorter  than  the  capsule,  which  is  pale  brown 
narrowed  gradually  at  the  tip ;  flowers  in  clusters  of  5  or  6  arranged  in  a 
branched  panicle,  the  lowest  branches  commonly  longer  than  the  f  oliaoeous 
bract. 

Notunoommoo. 

7.  J.  lamprocarpus  Ehrh.  JoinUd  Snuh, 
Bab.868.                                      Hook.  891.  Benth.  487. 

(/•  articulate). 
Boggy  places.  P.  July  to  Sep. 

Stem  oompressed  12  to  18  inches  high,  with  from  6  to  8  compressed, 
internally  jointed  leaves ;  segments  of  the  perianth  equal,  shorter  than  the  dark 
brown,  pointed,  capsule,  outer  ones  acute,  inner  blunti  with  a  pale  mem- 
branous margin  of  rariable  width ;  flowers  in  a  terminal  branohed  panide,  the 
lower  branches  generally  longer  than  the  leafy  bract. 

This  is  often  considered  to  be  a  sub-speoies  or  variety  of  ocu^i/lonw. 
OoBQinon. 
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8.  J.  bafonius  Lixm.  IZbocK  Rush, 

Bab.  364.  Hook.  891.  Benth.  488. 

Wet  places.  A.  July,  Aug. 

A  small  tnf ted  annual,  with  nmnerens  leafy  forked  stems,  from  1  or 
2  to  even  10  or  12  inches  high :  leayes  very  slender,  pale  green ;  flowers 
solitary  or  rarely  2  or  three  together,  along  the  branches;  segments  of 
perianth  very  unequal,  narrow,  acute,  with  membranous  edges,  ezoeeding  the 
blunt  capsule.    Usually  with  only  one  leaf  on  a  stem. 

Not  common.  Draycot;  Wolf  Hall;  Hildenhall;  Binok-Knoll ; 
Martinsall,  /.  W.  MxOa ;  Poulton,  W.  MaiMeU,  Biq.,  Bloott  Mill,  B.  F.  im 
Thwrn;  Azford. 


2.  Lnznla  D.o. 

Well  distinguished  from  Junous  by  its  broadi  grass-liko  leaves,  more  or 
less  fringed  with  hairs  and  its  1-celled  ovary,  with  only  8  seeds. 

Flowersin  a  loose  panicle,  one  on  each  pedicel  .••        ...    1  pilosai 
Flowers  in  oompaot  heads. 

Stem  4  to  6  inches  high,  anthers  6  times  as  long 

as  the  filaments      2  oampestris. 

Stem  8  to  20  inches  high,  anthem  not  twice  as  long    8  multiflora. 

1.  L.  pilosa  Wild.  Hairy  Wood-BtuK 

Bab.  865.  Hook.  892.  Benth.  480. . 

Woods  and  Thickets.  P.  March  to  May* 

Bootstock  tufted,  with  creeping  ofEMts ;  stems  many  about  6  inches  high ; 
leaves  chiefly  radical  or  near  the  base  of  the  stem,  fringed  with  long  white 
hairs ;  flowers  in  a  loose  panicle  generally  one  on  each  stalk,  the  central  one 
nearly  sessile. 
Oonunon. 

1865.  seed  Ap.  89.  1869.  March  85.  1878.  Ap.  1« 

1866.  Ap.  4.  1870.  Ap.  11.  1874.  Ap.  5. 

1867.  Ap.  8.  1871.  Maioh  15.  1875.  Mob.  27. 

1868.  Moh.  16.  1872.  Moh.  2.  1876.  Moh.  89. 


2.  Li.  campestria  Wild.  FiM  Wood  BmK 

Bab.  865.  Hook.  893.  Benth.  491. 

Pastiixei  and  diy  places.  P.  March  to  Jane. 


stem  not  tofted,  with  rather  long  oflbets ;  stenui  from  four  to  six  inches 
high,  Bolitarj  or  few,  appearing  at  the  same  time ;  leaves  narrow,  hairy ; 
panide  of  three  or  four  dense  orate  eeaeile  or  stalked  clusters ;  filament  muoh 
shorter  than  the  anthers. 

Very  eommon, 

1866.    Aprill4.  1869.    April  2.  1878.    April  3. 

1866.  April  80.  1870.    April  19.  1874.    Maroh  26. 

1867.  April  18.  1871.    April  4.  1876.    full  May  3. 

1868.  April  6.  1872.    Maroh  12.  1876.    April  6. 

3.  L.  mnltlflora  L^. 
Bab.  866.  Hook.  898.  Benth.  491. 

(Tar.  conguta  of  L.  ecm^pettvis)  (L,  catnpeairis). 

Wet  and  torfy  places.  F*  Hay,  Jnne. 

Stems  tufted,  with  Tsry  short  ofEsets ;  stems  from  eight  to  twenty  inches 

high,  many,  appearing  one  after  the  other  all  throngh  the  sommer ;  a  larger 

and  stonter  plant  than  the  last,  the  dusters  of  flowers  denser  and  more 

nnmeroos,  the  perianth  leaTCS  narrower,  and  the  filaments  mnoh  longer. 

Gonsidered  by  Hooker  as  a  variety  of  the  former,  and  utterly  ignoced  by 
Benthamt 


76.  TTPHACEJE. 
Aquatics  with  long  linear  leaves ;  flowers  monoadons,  in  dense  spikes  or 
gltbnlar  dusters ;  perianth  represented  by  membranous  scales  or  hairs. 

Flowers  in  spikes,  long,  dense,  cylindrical 1.  Typha. 

Flowers  in  globotie  heads        2. 


1*  Typha  lann. 

1.  T.  latlf  olia  Bulnuh,  Besd  Mae^. 

Bab.  867.  Hook.  897.  Benth.  488. 

>    Ponds,  Ac.  P.  June,  July. 

Bootstook  shortly  creeping ;  stems  from  six  to  seven  feet  high ;  leaves 
■till  longer,  broad,  flat,  sheathing  at  the  base ;  spikes  very  long,  one  foot  or 
more,  the  upper  male  portion  yellow  from  the  numerous  anthers,  the  lower 
dark  brown  from  the  tufts  of  hairs  in  which  the  minute  ovaries  are  en- 
veloped, and  which  is  placed  close  to,  or  at  a  very  short  distance  from  the 
xnale  portion. 

Searoe.     Azfard;  Baveomake,  JBsv.  J.  8ow§rby. 
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2*  Sparganium  Linn. 

Flowers  in  globose  heads,  placed  at  a  distance  from  one  another  along 
the  stem,  with  a  long  bract  below  the  lower  ones ;  upper  heads  all  males. 

Infloresceoce  branched,  each  branch  bearing  more  than  1  head  1.  ramosam. 
Inflorescence  simple «         ..•        2.  simplex. 

1.  S.  ramosuxn  Hnds.  hranched  Bw-Reed. 
Bab.  867.                                 Hook.  896.  Benth^  434. 
Ditches.                                                                      P.  Jnne  to  September. 

Boot  sending  ont  shoots;  stem  from  two  to  three  feet  high;  erect, 
branched  above,  lower  branches  with  seveM  heads,  from  one  to  three  female, 
the  rest  male ;  radical  leaves  triangular  at  the  base,  exceeding  the  inflorescence ; 
stem  leaves  flat  from  a  sheathing  base. 

Common. 

1865.  nearly  out,  June  24.        1878.    Jolj  17.  1876.    Jnly  5. 

1870.  Jnne  17.  1874.    Jane  12. 

1871.  Ma726.  1876.    Jane  26. 

2.  S.  simplex  Hads.  Upright  Bwr-R&ed. 
Bab.  368.                                 Hook.  897.  Benth.  434. 
Ditches.                                                                               P.  Jnly,  Angast. 

A  smaUer  plant  than  the  last ;  the  stem  (one  to  two  feet  high),  an- 
branched,  the  globalar  heads  at  intervals,  barren  sessile,  fertile  shortly 
stalked,  except  the  lowest,  which  is  on  a  stalk  from  one  to  two  inches  in 
length ;  leaves  sometimes  floating,  and  not  triongnlar  at  the  basci  in  which 
state  it  never  prodooes  flowers  (Syme). 

Not  onoommon. 

1866.  Jane  26.                  1873.    Jnly  19.                    1876.    Jnly  8 
1870.    Jnly  8.  1874.    Jaly  4.  1876.    


77.  ABACEJE. 
1*  Arum  Imm. 

1.  A.  xnacnlataxn  Linn.  Cuekoo'Pvivt. 

Bab.  369.  Hook.  894.  Benth.  486. 

Hedgebanks  and  thickets.  P.  April,  May. 

Bootstock  tnberoos ;  leaves  all  radical  on  long  stalks,  sheathing  at  the 

base,  sagittate  with  the  apex  roanded  or  blnnt,  often  spotted  with  pnrple ; 

pwrianth  non^  ih«  flowen  Bitoatod  in  zings  zonod  a  central  stalk  (or  spadfo) 


ezpftnding  abore  into  a  olab -shaped  maBS  of  a  dnll  parple  oolonr ;  the  lower- 
most ring  is  formed  of  oyarieSi  above  it  is  a  ring  of  stamens,  and  abore  that  a 
ring  of  filaments,  probably  abortive  pistils ;  covering  the  whole  inflorescence 
is  a  large  bract  (or  spathe)  entirely  enveloping  the  flowers,  above  which  it  is 
contracted,  bnt  then  expands  again  and  opens  exposing  the  pnrple  spadir  to 
view,  after  fractification  the  whole  plant  withers  except  the  stem  with  a  nam- 
ber  of  scarlet  berries  at  the  top. 

Yery  common. 

1866.  Ap.  26.     1869.  Ap.  18.        1873.  Ap.  20. 

1866.  Ap.  19.     1870.  Ap.l6  (not  open)  1874.  Ap.  21. 

1867.  Ap.  28.     1871.  Ap.  20.        1875.  foil,  May  8. 

1868.  Ap.  10.     1872.  Ap.  12.       1876.  Ap.86(not  open),liay5. 


78.  LEMNAGEJE. 

Floating  plsnts  without  any  distinct  stem  or  real  leaves,  oonaistiiig  off 
small  letJ-Uke  fronds,  nnited  two  or  three  together  by  their  edges,  and  sending 
out  root  fibres  below.  Flowers  very  minute,  moncBoioiis,  2  in  a  spatlie ; 
stamens  1  er  2  }  orary  1-oeIled.    Flowers  yery  rare. 


1*   Lexniia  Linn. 

Boots  in  a  olnster  beneath  each  frond    4.  polyrrhisk 

Boots  solitary. 

Fronds  thin  ovate,  tailed  at  one  end,  with  the 

youig  fronds  projecting  at  right  anglee  ••!        1.  trisoloa. 
FrondB  broadly  ovate,  nearly  flat  beneath     ...       2.  minor. 

and  fl^Kmgy  beneatli  ...       8»  gibba. 


1.  !••  trisolca  Linn.  Ivy^lsoMd  DadbiosM^. 

Bab.  870.  Hook,  895.  Benth.  486. 

Stagnant  water.  A.  Jnne. 

Fronds  wholly  submerged,  thin,  translnoent,  ovate,  ending  in  a  hmg 
slender  tail  at  one  end,  and  serrated  at  the  other — from  each  side  is  prodaoed 
another  frond,  which  becomes  ultimately  attached  to  its  parent  by  a  tail  and 
so  on,  yery  unlike  the  other  species  of  the  genus. 

Ban.    Fond  at  Chilton,  and  at  OrofUm,  fisv,  /•  Bovmby* 


2«  Xm  XQlnor.  Dwikweed^ 

Bab.  870.  Hook.  895.  Benth.  487. 

Stagnant  water.  A.  Jnne,  July. 

Fronds  rather  thiok,  broadly  ovate,  entire  with  a  single  rootlet  below : 
united  2  or  8  together  by  their  edgei. 
Very  ooninion« 

8.  L.  gibba  Linn.  Qihhotu  Duckweed. 

Bab.  870.  Hook.  895.  Benth.  487. 

Stagnant  water.  A.  Jnne  to  Ang. 

Very  aimilar  to  the  last,  but  rather  larger  ;  hnnispherioal,  yeiy  apongy 
and  oellnlar  beneath. 

Scarce.    Wiloot  and  New  HilL 

4.  L.  pol3rrrhlza  Linn.  ChreaUr  Duckweed. 

Bab.  870.  Hook.  895.  Benth.  487. 

Stagnant  water,  riyerBi  oanali,  &o.  A. 

Mnoh  larger  than  L.  minor,  green  above,  pnrple  beneath,  with  a  toft  of 
roots  beneath.    Flowers  have  only  onoe  been  observed,  never  in  Britain. 


79.  POTAHOGETONACEA. 

Aqnatio  herbs,  generally  entirely  sabmersed,  with  long  forked  stems: 
leaves  alternate,  rarely  opposite,  either  long  stalked  and  sheathing  at  the  base,or 
with  a  membranons  stipnle  generally  sheathing.  Perianth  of  4  soale-like  seg- 
ments,stamens  4,ova-ies4 ;  frait  a  hard  dry  nut.  The  gennsZ<innteMlta,inclmded 
in  this  Order  by  Babington,  has  monoeoions  flowers  without  a  perianth,  sessile 
in  the  axils  of  the  leaves,  whilst  in  PotamogeUm  the  flowers  are  in 
elevated  above  the  water. 


1.  POTAMOOETON. 
Leaves  alternate. 

Upper  leaves  floating    1«  natans. 

Leaves  all  submersed. 

Leaves  membranooSf  broad 

LeavM  daiping  the  ftem    •••    8^  pscfoBatiuk 


IiMTes  BMBile  or  nearly  bo» 

Leayes  broad,  not  onrled  on  the  edges  8.  Inoeiia. 

Leaves  linear  oblong,  edges  onvled  4.  orispiu. 

Leaves  alternate,  linear,  stipnles  free 6.  mnoronatiu. 

„  sheathing     6.  pectinatna. 

Leaves  opposite,  sabmersed,  sfcipnles  none       7.  densna. 

1.  P.  natans  Linn.  Broad  Pandwstd, 
Bab.  371.                                    Hook.  870.  Benth.  441. 
Ponds,  ditohee,  and  slow  streams.                                         P.  Jnnsb  Jnly. 

Leaves  all  stalked,  the  uppermost  floating  on  the  snif  aoe  of  the  water^ 
leathery.    Spike  dense^  often  an  inoh  long  or  more. 
Common. 

2.  P.  lacens  Linn.  Bhining  Pondweed. 
Bab.  878.                                  Hook.  872,  Benth.  441. 
Deep  water.  P.  Jnne. 

Leaves  all  submersed,  large,  thin,  minnfcelj  toothed,  suddenly  oontracted 
near  the  top,  sometimes  so  much  so  that  the  midrib  assumes  theappearanoe  of 
a  spine ;  stipules  with  2  prominent  wings ;  flower-stalk  swelling  upwards, 

Li  the  Oanal. 

8.  P.  perfollatus  Linn.  PerfoUaU  Pondweed. 

Bab.  874.  Hook.  872.  Benth.  442. 

Streams.  P.  June,  July. 

Leaves  all  submersed,  thin,  ovate,  olasping  the  round  stem ;  stipules  sooa 
disappearing ;  spike  about  i  an  inoh  long,  on  a  long  pedunole. 
In  the  Canal  and  various  parts  of  the  Kennet. 

4.  P.  crispns  Linn.  Water  Caltrops,    Pro^s  L0ttuce. 

Bab.  374.  Hook.  372.  Benth.  442. 

Ditches  and  streams.  P.  May,  June. 

Stem  compressed ;  leaves  all  submersed,   long  and  rather  nanow  with 
waved  edges ;  spikes  small,  of  about  8  to  6  flowers. 
Not  unoommon. 

6.  P.  xnucronatus  Sohrad. 
Bab.  876.  Hook.  374.  Benth. 

(P.  pueiUua  var.) 
Ditches.  P«  Jni^  J'oJj. 
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Stem  slightly  oompiefi8ed|;  leaves  linear  6  yeined,  saddenlj  oontraofM 
into  a  short  point ;  spikes  short,  lax,  abont  half  as  long  as  the  stalk. 
Canal  at  Wiloot. 

6.  P.  pectinatns  Linn. 
Bab.  876.  Hook.  874.  Benth.  448. 

Ponds  and  streams.  P.  Jane,  Jnlj. 

Leaves  formed  of  two  intermpted  tabes,  lower  leaves  linear,  flattened, 
slightly  grooved  above,  upper  hair-like.    Spike  rather  interraptedi  abont  an 
inch  long,  on  stalks  abont  3  times  as  long. 
In  the  Canal. 

7.  P.  densas  Linn.  Small  WcaUr  Oalirops, 

Bab.  876.  Hook.  873.  Benth.  442. 

Ditohes.  P.  May,  Jane. 

Leaves  all  sabmersed,  thin,  broadly  lanceolate,  clasping  the  stem,  rather 

crowded.     Spike  few  flowered,  from  2  to  6,  on  a  rather  short  stalk,  tnrned 

down  after  flowering. 

Li  the  Canal,  and  in  ditches  near ;  also  in  the  Kennet  at  Mildenhall. 


2-  Zaimichellia  Linn. 

1.  Z.  palastris  Linn.  Homed  Pond/ioeed, 

Bab.  877.  Hook.  875.  Benth.  489. 

Stagnant  water.  A.  or  P.  May  to  Ang. 

Stem  floating  branched,  slender.     Leaves  very  slender,  opposite ;  flowers 

moncBoions,  axillary,  sessile.     The  male  flower  consists  of  single  stamen,  and 

the  female  of  abont  4  carpels,  often  in  the  same  axil ;   style  half  as  long  as 

the  fmit. 

Has  boea  foand  at  Manton ;  in  a  pond  beside  the  Hnngerf ord  road  in 
Savemake  Forest,  bnt  it  is  nine  years  since  it  has  been  fonod  there ;  and  in  a 
pond  near  Babley  Copse. 


DIVISION  ni.— GLUmPBILE. 

Floral  envelopes  bract-like,  imbricated. 

The  general  stmctnre  of  the  flowers  in  this  division  is  as  follows ;  the 
perianth  is  either  wanting  or  replaced  by  a  few  bristles  or  scales,  and  the 
flower  itself  therefore  consists  of  an  ovary  and  stamens  (if  nnisexnal  of 


oomw  of  onlj  one  of  tbew  and  sonetiniM  mdimants  of  the  oiber)  i  eMsh 
flower  is  placed  in  the  axil  of  a  aoale  (or  glume),  arranged  on  a  oommon  azia, 
the  whole  formmg  a  little  epike  or  apikelet.     Each  epikelet  again  is  placed  on 
the  aadl  of  another  soale-like  or  leafy  outer  hraet. 
There  are  only  two  Orders  in  this  Diyision. 
Leayes  with  entire  sheaths,  anthers  entire  at  the 

endSiStemsQSiialljsolidfStigmasnotfeathety        80.  Gyperaoeae. 
Leaves  with  split  shea(hs,anther8  notched  at  hoth 

ends,  stems  nsnallj  hollow,  stigmas  feathery        81.  Graminen. 


80.  CTPEBACEJB. 
Flowers  perfect. 

Bristles  scarcely  ezoeeding  the  glnme  or 
wanting. 

Base  of  the  style  not  dilated 

Base  of  the  style  dilated  

Bristles   ultimately   mnoh   ezoeeding   the 
glomes     ... 
Flowen  nniaeiiial ... 
These  genera  only  are  repgesonted  near  Harlborongh.  SUocharia  is  often 
miiftadwith 


••I 


••• 


•*• 


••• 


•t* 


1.  Eleocharis. 

2.  Scirpns. 

8.  Eriophomm. 
4.  Carez. 


1.  Eleocharis  B.  Br. 

!•  K.  palustris  B.  Br.  Creeping  8p%ke-ruth. 

Bab.  881.  Hook.  401.  Benth.  488. 

(Scirpue.) 
Wet  and  marshy  places.  P.  JnnetoAog. 

Bootstook  eztensiTBly  creeping  with  numerous  erect  stems,  veiy  like 
those  of  a  mah,  leafless  except  one  or  two  short  sheaths  at  their  base,  from  6 
to  18  inches  high ;  spikelet  terminal,  one  or  two  lowest  glomes  empty,  the 
kiwest  glome  half  sonooBding  the  spike. 
Yecy  oommdu 

1866.  by  Jone  18.  1869.  ICay  87. 
1886.  — —  1870.  foil  May  28. 

1867.  Jone  12.  1871.  May  26. 

1868.  May  19.  1872.  by  May  80. 


1878.  Jone  10. 
1874.  May86(Ohiltoa) 
1876.  May  22. 
1876.  Jone  28. 


sar 


2-  ScirpnB  Linn. 

The  two  speoiefl  yeb  detected  about  Marlborough  are  very  different  in 
appearanoe* 

Stems  8  to  6  inches  long,  spike  solitary  terminal        2.  oadspitosns. 
Stems4to6feethigh,spike8inaoomponndpamole        !•  laonitris. 

1.  S.  lacnstrls  Linn.  Bulnuh. 
Bab.  882.                                     Hook.  899.                             Benth.  SOI. 
Biyers  and  ponds.                                                                 P.  Jnne,  Jnlj* 

Bootstook  creeping  eztensiyely  ;  stems  stout,  ereot»  4  to  6  feet  high,  with 
1  or  2  long  sheaths  at  the  base.  Spikes  in  a  terminal  branched  panicle  with  a 
long  bract  below,  prolonged  so  as  to  make  it  appear  a  continuation  of  the  stem : 
glumes  brown,  fringed  at  the  edge,  notched  at  the  top  $  spikes  oroid,  the 
central  ones  sessile. 

In  the  Kennet  between  Mildenhalland  Azford. 

2.  S.  oaspitosus  Linn.  Tufted  Bptke-ruiK 
Bab.  883.                                    Hook.  402.  Benth  490. 

(KleochmrU)* 
Heaths.  P.  May,  June. 

Tufted;  stems  8  to  6  inches  long,  erect,  striate,  with  many  leafless 
acute  sheaths,  the  outer  ones  brown,  the  inner  green  with  narrow  leafy  tips; 
spikelets  solitary,  terminal,  few  flowered,  two  outer  glumes  as  long  as  the 
spike,  enclosing  it,  and  ending  in  long  rigid  leaflike  points ;  bristles  about  6 ; 
many  of  the  stems  barren. 
Chilton  FoUatt. 


8*  Eriophonuii  Linn. 

I.  B.  polystachion  Linn.  (Mhi^Qrau. 

Bab.  885.  Hook.  408.  Benth.  608. 

Bogs.  P.  May,  June. 

Stem  nearly  rounds  abeut  a  foot  high ;  Isafes  few,  mostly  radical,  smooth^ 
linear,  channelled  below,  their  upper  half  triaBgnlar.  Spikes  from 
4^12,  in  a  terminal  umbel,  the  inner  ones  sessile,  the  outer  stalked  and 
drooping,  the  2  or  8  outer  bracts  more  or  less  leafy :  glumes  lead  coloured, 
ovate,  membranous  i  bristles  very  numerous,  increasing  much  in  length, 
forming  dense  eottony  tafts. 
Fdliatt. 
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1.  pnlioaris. 


4.  Carez  linn. 

Herbs  with  gnuH-like  leaTBS,  and  solid  triangular  stems ;  leaves  mostly 
radical  or  on  the  lower  part  of  the  stem.  Spikelets  solitary,  or  in  spikes,  or 
these  again  in  compound  panicles ;  flowers  unisexual,  the  stamens  and  pistils 
always  in  separate  glumes,  either  in  separate  spikelets,  or  in  difEerent  parts 
of  the  same  spikelet.  Stamens  8,  rarely  2;  oTsry  enclosed  in  a 
botUed-shaped  sack,  contracted  at  the  top  through  which  the  2  or  8  cleft  style 
protrudes. 

A  very  extensive  genus,  the  Marlborough  represeotatives  of  which  may  be 
thus  tabulated. 

Spike  simple^  solitary,  terminal  ... 

Spike  compound  (t.e.,)the  spikelets  arranged  in  spikes, 
and  these  spikes  again  arranged  in  other  spikes 
or  panicles). 

l£ale  and  female  flowers  intermixed* 

Spikes  panicled. 

Stems  2  to  8  feet  high,  in  dense  tufts 

Stems  1  to  2  feet  high,  creeping      

Spikes  crowded  or  intenupted. 

Spike  entirely  compound,  stem  stout,  very 
triangular      ...        ...        ...        ...        .•• 

Spike  simple  above,  compound  below 

Spikes  distant. 

Bracts  very  long         ...        ...         ..« 

Bracts  short     ...        .*•        ...         ...         t.« 

Terminal,  1  or  rarely  2  spikes  entirely  male. 

Fertile  spikes  very  long,  pendulous        

Fertile  spikes  cylindrical,  the  lower  at  least  on 
pendulous  stalks. 

Spike  compact,  brown  ...        ... 

Spike  lax,  green 
Fertile  spikes  cylindrical,  erect. 

Bracts  very  long,  fruit  hairy 

Bracts  not  longer  than  the  spike,  fruit  glabrous 
Fertile  spikes  ovaL 

Spikes  dark  brown     ... 

Spikes  yellowish  green 
Male  spikes  msny,  terminal. 

Fruit  inflated 

Fruit  not  inflated. 

Glumes  of  the  barren  spikes  blunt 

Glumes  d  the  barren  spikes  acute 


••• 


•• 


••• 


6.'  panicnlata. 
2.  disticha. 


8.  vulpina. 
4.  muricata. 

7.  remota. 
6.  divulsa. 

9.  pendnla. 

11.  glanea. 
18,  sylvatioa. 

14.  hirfca. 

8.  panioea. 

10.  puecoz. 

12.  flava. 

15.  ampuUaoea. 


16.  paludosa. 

17.  riparia. 
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Caren  ovalis,  piluUfera,  and  veaicwria  haye  been  reported  as  having  been 
foand,  bat  I  am  not  certain  as  to  the  correctness,  and  haye  therefore  omitted 
them. 

1.  G.  pullcaris  Linn.  Flea  Sedge, 
Bab.  386.                                    Hook.  406.  Benth.  606. 
Bogs.  P.  Jane. 

Taf  ted  ;  three  to  eight  inches  high,  smooth  ;  leayes  yery  slender^  some- 
times exceeding  the  stem;  npper  half  of  spike  male;  frnit  dark  brown,  at 
length  deflezed. 

Rare.    Bedwyn  i  Azford. 

2.  G.  disticha  Hods. 

Bab.  887.  Hook.  407.  Benth.  610. 

(C  arenoHek  yar.) 

Bogs.  P.  Maji  Jane. 

Creeping ;    one  to  two  feet  high,  with  roagh  angles  ;   leayes  rather 

narrow,  channelled ;  spikelets  crowded  into  a  terminal  spike,  the  two  or  three 

lower  ones  with  a  short  bract,  the  upper  and  lower  ones  fertile,  the  ioter^ 

mediate  mostly  male;  glames  brown. 

Not  nncommon,  bat  principally  in  III.  Woodboroagh,  Rev,  J,  Sowerhy  ; 
Eloot  Mill;  Poalton;  Axford;  Chilton  Foliatt. 

3.  G.  vulpina  Linn.  Qrtat  Bough  Bedge. 
Bab.  888.                                   Hook.  409.  Benth.  609. 
Wet  places.  P.  Jane. 

Tof ted ;  aboat  two  feet  high,  strongly  triangolar,  with  roagh  angles ; 
leayes  broad  ;  spikelets  crowded  into  a  terminal  spike,  often  rather  interrapted 
below,  the  lower  ones  with  small  slender  bracts ;  glames  pale  brown,  with 
a  green  midrib,  prodaoed  into  a  short  awn;  finiit palish  green. 

Not  anoommon. 

4.  G.  marlcata  Linn.  Prickly  Sedge. 
Bab.  888.                                  Hook.  406.  Benth.  609. 
Grayelly  pastares.  P.  Jane. 

Tnfted;  one  to  two  feet  high,  wiry,  triangalar,  with  roagh  angles; 
leayes  narrow;  spikelets  crowded  abeye,  rather  interrapted  below,  the 
lowest  with  a  slender  bract,  generally  shorter  than  the  spikelet;  glames 
pale  green ;  in  flower  the  spikes  are  rather  similar  to  that  of  the  last,  only 
not  so  compoand  and  greener;  in  frait,  from  the  apper  (male)  half  falling 
away,  it  ahnott  presents  the  appearance  of  a  simple  spike. 

^/OBBXaOO. 


290 

5.  G.  dlTizlsa  Good.  Qf^  Beige* 
Bab.  888.                                  Hook.  409.  Benth.  510. 

(0.  fMvrtoate). 
Moist  shadj  places.  p.  June. 

Very  similar  to  the  last,  of  which  it  is  often  oonsiderod  bat  a  Twrietj. 
or  at  most  a  sab-q)eoie6  j  the  spikelets  are  more  distant,  the  stem  onnred, 
flaccid,  glnmes  paler,  and  the  top  of  the  frnit  less  rough. 
Common. 

6.  G.  paniculata  Linn. 

Bab.  889.  Hook.  408.  Benth.  609. 

Bogs,  edges  of  streams  and  ponds.  P.  Jnna. 

Densely  tnrted,  and  generally  eloTated  stems  from  two  to  fonr  feet  bigli, 
triangular,  leares  rather  broad ;  spikes  generally  very  eomponnd,  fanning  a 
large  panide,  bnt  it  is  jyery  yariable,  and  is  sometimes  rednoed  even  to  a 
simple  spike;  glomes  brown;  bracts  shorter  than  the  spike. 
Common. 

7.  G.  remota  Linn. 

Bab.  890.  Hook.  409.  Benth.  600. 

Damp  places.  P.  Jnne. 

Tnf ted ;  1  to  2  feet  high,  blontly  triangular ;  leaTSS  narrow,  ohannelled  ; 
spikelets  crowded  in  the  npper  part  of  the  stem,  bnt  Tery  distant  below ; 
glumes  greenish  white ;  lowermost  braots  fWj  long,  uppermost  short. 
Not  common. 

8fl  G.  panicea  Linn.  OsmoMoii-prass. 

Bab.  894.  Hook.  414  Bentii.  616. 

Karshy  places^  P.  Jnnob 

Tnfted  and  creeping ;  1  to  2  feet  high,  erect,  smooth ;  leaves  glanoou, 
flat ;  terminal  spike  male ;  fertile  spikes  lax,  erect,  remote,  stalked ;  glvmeB 
dark  brown  with  a  green  keel  and  membranous  margins }  bract  leaf-like, 
sheathing  the  stem  at  their  bases,  lowermost  about  as  long  as  its  spike,  the 
rest  shorter* 
Uncommon. 

9.  G.  pendula  Huds.  PmiduUma  Sedge, 

Bab.  895.  Hook.  416.  Benth.  578. 

Damp  woods.  P-  May. 

Tufted ;  from  8  to  6  feet  high|  leaves  very  brted ;  fertile  spikes  demae, 

often  8  or  6  inohes  long,  drooping,  sometimee  with  male  flowers  ia  the  iqppv 
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part ;  glnmai  nml1»  brown  witii  a  green  keel  and  the  midrib  prodnoed  into  a 
point  or  short  awn ;   braots  leaf -likO)  lowermoet  with  leng  aheathii  nearly 
equalling  the  stalks  of  the  spikes,  uppermost  sheaths  Terj  short. 
Binok-Knoll.    Pews^,  F,  Storr,  Esq, 


10.  G.  pr»cox  Jacq.  Vernal  Sedge, 

Bab.  396.  Hook  415.  Benth.  618. 

Heaths  and  pastures.  P.  Ap.,  May. 

Creeping;  8  to  6  inohee  highi  leaves  tnfted»  rather  broad,  flat;  male 
spike  terminal,  rather  large,  female  spikes  short,  crowded,  sessile,  (the  lower- 
most often  shortly  stalked)  ;  glomes  broad,  pale  brown  with  a  green  midrib, 
projecting  beyond  the  glnme;   lowermost  braot  only  slightly  sheathing  and 


Yery  oommon.     The  nnmerons  yellow  stamens  make  it  oon^ionons, 
otherwise  the  plant  is  yery  similar  to  the  grass  among  whioh  it  grows. 
1866.  (Ap.  26).  1869.  Ap.  20.  1878.  Ap.  29. 

1866.  Ap.  22.  1870.  Hay  18  P  1874.  

1867.  Ap.  28.  1871.  by  May  6.  1876.  May  6. 

1868.  by  May  6.  1872.  Ap.  18.  1876.  May  8. 

11.  G«  glauca  Scop.  QUmcoub  Sedge. 

Bab.  897.  Hook.  414.  Benth.  617. 

Meadows,  pastures,  open  woods,  &o,  P.  Ap.,  May. 

EztensiToly  oreeping;  6  to  12  inohefl  or  more  high,  Tory  Tariable;  leaves  very 
glanoons,  tof ted,  flat^  ereot  or  reounred ;  male  spikes  terminal ;  female  spikes 
dense,  stalked,  generally  ultimately  drooping;  sometimes  with  afew  male  flowers 
at  the  extremity,  glnmes  dark  brown,  with  a  greenish  midrib  and  sometimes 
green  margins;  braots  leaflike,  the  lowest  reaching  to  the  top  of  the  terminal 
male  spike. 

"  A  yery  variable  plant,  but  easily  recognised  by  its  extensiyely  oreeping 
rootstock  and  very  glanoons  leaves,  assooiated  with  slender  stalked  female 
spikes,  short  sheathing  bracts,  and  slightly  flattened  frnit»  more  or  less 
clothed  with  minnte  asperities,  and  with  an  extremely  short  entire  beak." 
(Syme). 

Very  common. 

1866.  May  8.         1869.  Ap.  80.      1878.  Ap.  20. 

1866.  May  6.         1870.  May  12.      1874.  Ap.  25. 

1867.  May  4.         1871.  Ap.  26.       1876.  fnU  May  8. 

1868.  Ap.  26.        1872.  Ap,  16.       1876.  May  6. 
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12.  C.  flava.  TdUw  SM^e. 

Bab.  898.  Hook.  418.  BenUL  615. 

Wet  places.  P.  May,  June. 

Tufted;     8  to  12  inohei  high,   smooth;    leares  broad;    fertile  apikee 

usually  crowded  and   dose  to  the  male  spike,  bat  often  distant  from  one 

another  and  from  the  male  spike,  short,  oval ;    glumes  reddish  brown  with  a 

green  midrib,  ultimately  brownish  yellow;    bracts  sheathing  at  the   base, 

leaf -like,  often  overtopping  the  male  spike. 

The  variety  lepidoearpa  in  the  formoconiringin  Wiltshire,  it  has  the  beak 
of  the  froit  straight  instead  of  being  carved  downwards. 
Chilton  Foliatt. 

18.  0.  sylvatlca  Hnds.  Wood  8edg€. 

Bab.  400.  Hook.  419.  Benth.  617. 

Damp  woods.  P.  May,  June. 

Taf ted,   slightly  creeping ;  about  2  feet  high,  triangular,  smooth ;  leaves 
rather  broad,  pale  green ;   male  spike  solitary,  terminal ;    female  spikes  laz^ 
cylindrical,  on  long  stalks,  drooping;   glumes  membranous,  green;  bracts 
leaf-like,  with  long  sheaths. 
Common. 

1865.  by  May  18.  1869.  Ap.  29.  1878.  May  4. 

1866.  May  3.  1870.  May  18.  1874.  May  11. 

1867.  May  16.  1871.  May  17.  1875.  May  16. 

1868.  Ap.  29.  1878.  May  9.  1876.  May  14. 

14.  G.  hirtaLinn.  Ewmmt  Bedg€, 
Bab.  401.                                       Hook.  417.  Benth.  614. 
Wet  places.                                                                              P.  May,  June. 

Creeping  extensively ;  from  1  to  2  feet  high,  triang^nlar,  glabrous ;  leaves 
broad,  green,  hairy,  with  long  sheaths ;  male  spikes  2  or  3,  crowded  at  the  top 
of  the  stem ;  female  spikes  very  distant,  stalked,  the  stalks  gfonerally  con- 
cealed by  the  sheaths  of  the  leaf -like  bracts,  the  lowermost  of  which  eepeeially 
are  very  long,  and  hairy;  glumes,  membranous,  hairy,  the  green  midrib 
extended  into  a  short  awn. 

Common* 

15.  G.  axnpuUacea  Good.  BM9  Sedge. 
Bab.  402.                                 Hook.  421.  Benth.  618. 
Very  wet  places.  P.  June. 

Tufted  and  creeping;  1  to  2  feet  high*  triangular,  glaucous;  leaves 
glaucous,  channelled ;  female  spikes  about  2,  srect,  stalked ;  froit  inflated,  sod- 
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denlj  nsrrowed  into  a  long  slender  beak ;  braota  long,  leaf -like,  not  sbeatbing 
at  the  baae. 

Ponlton;  HuUih. 


16.  G«  paludosa  Good.  *  Rwer  SMg«. 

Bab.  402.  Hook.  421.  Benth.  519. 

Wot  plaoes.  P.  Ap.,  May. 

Tafted  and  creeping  ;  2  to  3  feet  high,  acntely  triangular  and  rongh  on 
the  edges;  leaves  broad,  flat,  rongh;  male  spikes  large  terminal,  blnnt;  fertile 
spikes  also  large  and  blnnt ;  glomes  brown,  blant  io  the  middle  of  the  male 
spikes,  aoute  in  the  female  spikes  :  bracts  leaf -like,  not  sheathing. 

Common. 

1869.  Ap.  15. 

1870.  May  14. 

1871.  May  4. 
1872.  Ap.  16. 


1865.  nearly  ont,  Ap.  23. 

1866.  Ap.  21. 

1867.  May  8. 

1868.  


1873.  May  17. 

1874.  Ap.  28. 

1875.  May  3. 

1876.  May  7. 


17.  G.  riparia  Cart.  6hreait  River  Sedge* 

Bab.  402.  Hook.  422.  Benth.  619. 

(0.  paludesa). 
Wet  places.  P.  Ap.,  May. 

Yery  similar  to  the  last,  but  a  larger  plant,  stems  from  3  to  4  feet  high, 
and  leayes  broader ;  the  spikes  of  flowers  are  decidedly  acnto  and  the  glnmes 
of  the  male  flowers  very  acnto  with  a  green  midrib ;  the  anthers  are  terminated 
by  a  Teiy  distincb  point,  eqaal  in  length  to  the  width  of  the  anther,  bnt  which  is 
wanting  or  yery  small  in  paludoea,  and  the  beak  of  the  froit  with  mnch  larger 
teeth. 


Common. 

1865.  nearly  ont.  Ap.  23. 

1866.  Ap.  13. 

1867.  May  8. 

1868.  Ap.  22. 


1869.  Ap.  & 

1870.  May  14. 

1871.  Ap.  26. 


1873.  Ap.  23. 

1874.  Ap.  6. 

1875.  (May  16). 

1876.  May  5. 


1872.  Ap.  15, 

It  most  be  observed  that  the  appearance  of  the  species  and  especially  of 
the  flowering  portion  varies  oonsiderably  with  age.  and  that  it  is  often  im- 
possible to  name  specimens  in  a  yoang  state.  •  I  have  endeavonred  to  make  nse 
of  soch  characters  as  are  most  distinct  and  most  generally  available,  bnt  it  will 
be  absolntely  necessary  to  study  more  advanced  manuals  to  obtain  a  proper 
insight  into  this  order.  • 
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81.  GBAMINEJE. 

Flowers  almost  always  perfect :  eaoh  flower  oonsiBts  of  an  o^aiy,  sor- 
monnted  bj  feathery  styles,  and  (nsnally)  8  stamsos,  the  anthers  being  united 
to  the  filaments  by  a  single  point  in  their  baok,  so  as  to  be  oapable  of  swing- 
ing aboat  (styled  versatile),  and  notched  at  both  ends;  the  perianth  (when 
present)  represented  by  2  yery  minnte  soales  (oaJled  lodicuUs) ;  the  whole  is 
proteoted  on  the  outer  side  by  a  green,  usually  keeled,  braot,  and  on  the  inner 
side  by  a  thin  membranous  braot  with  2  veins  and  edges  turned  inwards : 
they  are  oalled  pales  (but  the  outer  one  is  often  called  a  gWm$,  the  membranous 
one  alone  being  oalled  a  ptUe) — these  flowers  are  arranged  in  spikelets,  havins 
a  pair  of  soales  or  glumes  at  the  base,  in  whioh  the  flowers  are  anranged  on 
eaoh  side  of  an  axis.  Kany  spikelets  have  but  one  perfect  flower,  the  other 
flowers  being  wanting  or  represented  by  empty  pales.  The  spikelets  are 
yarionsly  arranged ;  they  may  be  sessile  and  arranged  close  to  one  another  at 
the  top  of  the  main  stalk,  forming  a  spike,  or  they  toaj  be  stalked,  and 
attached  to  the  branches  of  the  main  stalk,  forming  what  is  oalled  a  panicle. 
The  leaves  are  parallel  veined,  the  lower  part  forming  a  sheath  round  the  stem, 
and  split  along  one  side ;  at  the  point  where  the  sheath  is  united  to  the  blade 
is  frequently  a  transverse  membrane  (or  ligule),  or  a  ring  of  hairs.  This 
ligile  is  often  very  useful  in  determining  the  species. 

From  the  similarity  of  the  structure  of  the  flowers,  as  well  as  from  their 
minuteness,  it  is  difficult  to  tabulate  or  arrange  the  species.  In  the  follow- 
ing Table  I  have  endeavoured  to  select  such  characters  as  are  most  oonspi- 

O1I0U8. 

Spikelets  1-flowered,  or  with  only  one  perfect  flower. 
Spikelets  in  spikes. 

Glumes  without  awns. 

Stamens  2  ...        , 2.  Anthoxanthum. 

Stamens  8. 

Spike  cylindrical,  pale  awned         4.  Alopeoums. 
Spike  ovoid,  no  awns ...        ...        L  Fhalaris. 

Spikeone-Bided,with  a  comb-like 

bract  beneath  eaoh  spikelet  21.  Cynosnms. 
Glumes  awned. 

Spike  oompres8ed,awnB  long,8tamens  8  28.  Hordeum. 
Spike  round,  awns  short,  stamens  1       23.  Festuca. 
Spikelets  in  panicles. 
Spikelets  ovate.     . 

Spikelets  small,  panicle  much  branched    6.  Milium* 
Spikelets  large,  panicle  slightly 
branched   •••        ,.•     IB.  Helioa. 


fipikttletBlandeolftto. 
Awns  none. 

Manhj  plants,  spilwletB  in  a 

olnatered  panicle   ' 1.  Phalaris. 

Teneffcriali  ipikeleta  in  a  diiliifle 

*   panicle  7.  AgrostiB. 

Pales  awned. 

Awns  jointed 9.  Aira. 

Awne  not  jointed         7.  Agroetis* 

Spikelets  2  or  more  flowered. 
Spikeleta  inipikes. 

Olnmee  with  their  $dg$8  to  the  main  stalk. 

Glnmes  eqnal  •••        , 27«  Tritioom. 

Glumes  nneqnal        •        ...      26.  Bradhypodinm. 

Glumes  with  their  haeka  to  the  main  stalk. 
Glnmes  1  (or  rarelj  a  rudiment  of  a 

seocnd)       29.  Lolinm. 

Glnmes  2        Festnoa 

loliaoea. 
Spikeleis  panioled,  in  oompoond  spikes,  or  in  raoemes. 
Outer  pales  awned. 

Awns  on  the  lower  half  of  the  baok  of  the  pales. 
Flowers  8  or  more  in  a  spikelet. 

Fruit  glabrous        10.  Trisetum. 

Fruit  hairj  at  the  top       ...      11.  Avena. 
Flowers  2  in  a  spikelet. 

Spikelets  small;  awn    rery 
fine  soaroelj  projecting 
bejood  the  glumes         ...        9.  Aira. 
Spikelets  large,  awn  projecting  12«  Arrhenathenim. 
Awns  terminal,  or  nearly  so. 

Pales  surrounded  by  long  hairs  6.  Phrsgmites. 

Ko  hairs  below  the  pales. 

Awn  from  below  the  mem* 
branous  edge  of  pale. 
Lower  pale  with  a  long  awn  24.  Bremus. 
Lower  pale  with  a  short  awn  26.  Serraf  alous. 
Awns  quite  terminaL 

Panicle  spreading,  or  in  a  dose 

one-sided  spike        ...      23.  Festuoa. 
Paniole  in  dense  olnstecs     22.  Daofylis. 
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Oater  pale  of  the  perfect  flower  awnleis, 
of  the  male  flower  awned. 

SpikeletiBiiialliawnBoaroelj  protruding  8.  Holons. 
Spikelets large,  awns  prpjeoting      ...      12.  AxrhenatliBram 
Outer  palee  awnlesa. 
Spikeleta  eessile. 

Spikelets  in  an  apparently  one* 

sided  simple  spike         21.  Cynosiinis. 

Spikelets  in  a  oylindrioal  spike 
slightlj  intermpted  below       ...      li.  KoBleria. 
Spikelets  stalked. 

Lower  pale  bifid,  spikelets  in  a  raoeme  13. .  Triodia. 
Lower  pale  entire. 

Glnmes  nearly  eqnaL 

Spikelets  in   a  slightly 

oomponnd  raoeme      ...      16.  Melioa. 
Spikelets    in    a     loose 
triang^olar  panicle      ...      19.  Brixa. 
Glnmes  nneqnal. 

Tall  aqaatio  plants       .••      17.  Glyoeria; 
Terrestrial  plants. 
Paniole  one-sided,  stiff;     glnmes 

ronnded  on  the  baok      18.  Soleroofaloa. 

Panicle  scarcely  one-sided,branohes 
slender ;  glnmes  keeled,with  silky 
hairs        ...         ...        •■•         ...      16.  Poa. 

Lower  pale,  blnntat  the  top,  glnmes 
nneqnal  20.  Catabrosa. 


1.  FhalariB  Linn. 

Spikelets  1-flowered  ;    glnmes  eqnal,  oorering  the  flowers.    The  two 
species  are  so  dissimilar  that  they  are  not  nnf  reqnently  separated. 

I.  P.  canariensls  Linn.  Canary 'Qrois. 

Bab.  412.  Hook.  429.  Benth.  628. 

Always  an  Escape.  A.  Jnly. 

Stems  from  1  to  2  feet  high,  each  ending  in  an  ovoid  head  ;  glnmes  reiy 

broad,  with  a  rery  conspicnons  wing  on  the  back,  white  or  pale  yellow  with  a 

broad  green  line  down  each  side. 

Hardly  entitled  to  nmk  as  a  Harlborongh  species. 
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2.  P.  arundlnacea  Lian.  R$ed-Qra8s. 

Bab.  412.  Hook.  429.  Benth.  528. 

(Digraphia) 
Bj  water.  P.  June  to  Aug. 

Bootatock  creeping  ;  stems  from  2  to  6  feet  high,  stoat,  leafj ;  spikelets 

Twy  nameroiis,  olnstered,  in  a  large  upright  panicle,  spreading  daring 
flowering,  bat  afterwards  compact. 

Very  common. 

1865.  Jane  4.        1869.  Jane  10.  1873.  Jane  20. 

1866.  Jane  28.       1870.  Jane  3.  1874.  Jane  12. 

1867.  Jane  12.       1871.  Jane  11.  1875.  Jane  5. 

1868.  Jane  2.        1872.  Jane  16.  1876.  Jane  24. 


2.  Anthoxanthum  Linn. 

1.  A.  odoratam  Linn.  VtmAl  Qrass. 

Bab.  412.  Hook.  480.  Benth.  527. 

Woods  and  pastores.  P.  April  to  September. 

Stems  aboat  a  foot  high ;  spikelets  1-flowered,  arranged  in  a  rather 
dose  spike,  often  interrapted  below  $  stamens  2,  anthers  pnrple  when  growing 
in  meadows,  dnll  yellow  in  woods ;  radimentary  flowers  2,  awned  on  the  back. 

Yery  common. 

1865.  nearly  oat  Ap.  22.     1869.  Ap.  20.        1873.  Jane  20. 

1866.  Ap.  80.  1870.  Hay  12.        1874.  Jane  12. 

1867.  Ap.  26.  1871.  Jane  25.       1875.  fall  Kay  8. 

1868.  Ap.  28.  1872.  Jane  15.       1876.  Hay  8. 


8«  FUeiUH  Linn. 

1.  P.  pratense.  Timothy  Qtom. 

Bab.  418.  Hook.  427.  Benth.  529. 

Headows.  P*  June  to  September. 

Bootstook  somewhat  creeping,  or  slightly  taberoos.  Stems  from  6  to  12 
inches  high,  bat  often  more ;  spikelets  1-flowared,  crowded  into  a  dense  spike  i 
glomes  compressed,  keeled,  with  a  short  awn. 

very  oommon* 
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1866.  Jima  4.  1869.  June  10.  1873.  Jnoe  12. 

1866.  June  14.  1870.  June  14.  1874.  June  12. 

1867.  June  14  1871.  June  1.  1876.  June  12. 
1868. 1872.  June  18.  1876.  June  16. 


4  *Aleop6ctim8  Lmn. 

SpikeletB  1-flowered  j  glnmee  oompressed,  membnuioufl,  awnlen,  pale  1, 
awned  on  the  back ;  epikelets  arranged  in  dense  spikes. 

Spike  tapering,  glumes  nearly  glabrous         4  agiestis. 

Spike  qyUndrioal,  glumes  oillate. 

Stem  ereoty  awn  about  twice  as  long  as  the  pale ; 
anthers  yellow    .•.        •«.        •••        ...        ...    1  pratonsis. 

Stem  procumbent,  at  base,  awn  nearly  twice  as 

long  as  pale;  anthers  violet  yellow    2  geniculatus. 

Stem  procumbent,  awn  a  little  esoeeding  the 
pale;  anthers  orange.  ...        ...        ...        ...    8  falvus* 


1.  A.  pratenslsl^Linn.  Fog-tail  Grass, 

Bab.  418.  Hook.  428.  Benth-  69a 

Pastures.  P.  Ap.  to  July. 

Bootstock  scarcely  creeping ;  stems  from  1~8  feet  high,  erect,  or  sligbUj 
decumbent  at  the  base ;  glumes  with  short  hairs  on  the  keel,  which  give  the 
spike  a  soft  appearance ;  awns  very  distinct. 

Very  common. 
1866.  nearly  out  Ap.  22.        1869.  (Mch.  26.)  Ap.  12.    1873.  Ap.  8. 

1866.  Ap.  16.  1870.  Ap.  19.  1874.  Ap.  1. 

1867.  Ap.  18.  1871.  Ap.  8.  1876.  full  May  3. 

1868.  Ap.  14.  1872.  Ap.  4.  1876.  May  4. 

2.  A.  geniculatus  Linn.  FUaHng  Fow^taU  €hra$8. 

Bab.  414.  Hook.  429.  Benth.  6SL 

Wet  places.  P.  May  to  Sep. 

Stems  procumbent  at  the  base  and  rooting  at  the  joints ;  sheaths  of  the 
upper  leaves  inflated;  spikes  dense,  smaller,  with  the  awns  not  nearly  so  long 
as  in  the  last ;  anthsn  linear,  ultimately  violet  yellow. 


i 

I 
S 


■I 
i 


ISeS.  June  12.  1809.  full  Jnne  8.  1878.  June  8. 

1866.  Maj  29.  1870.  May  27.  1874.  June  6. 

1867.  May  26.  1871.  May  17.  1875.  Jane  6. 

1868.  June  2.  1872.  May  26.  1876.  Jnne  1. 

3.  A.  fulvus  Sm. 

Bab.  414.  Hook.  429.  Benth.  631. 

(A,  gmieuXabus  yar.) 

Wet  margins  of  ponda.  P.  May. 

Very  similar  in  appearance  to  the  last,    bnt  glancons,  the    sheaths 

more  inflated,  the  leaves  broader,  awn  from  below  the  middle  (not  the  base) 

of  the  pale  and  scarcely  reaching  beyond  it,  anthers  short  and  broad,  at  first 

white,  aftenrardfl  orange  colonred. 

Near  Swindon  Beserroir.     W,  D.  Fennif%g. 

4.  A.  agrestis  Linn.  Black  QrasM, 
Bab.  414.                                     Hoolr.  428.  Benth.  530. 
Fields  and  roadsides.                                                             A.  May  to  Nov. 

Stem  1  to  2  feet  high,  ronghish  above ;  spike  tapering ;  glnmes  glabrons  ; 
awn  from  near  the  base  of  the  pale.  Spike  not  so  crowded  as  in  the  other 
species,  and  this  with  its  more  pointed  form  at  enoe  serres  as  a  means  of 
distinguishing  it. 

Common.    A  troublesome  weed. 

1865.  May  1.  1869.  Ap.  20.  1873.  May  4. 

1866.  Jnne  6.  1870.  May  18.  1874.  May  9. 

1867.  Jone  5.  1871.  May  9.  1875.  May  17. 

1868.  May  13.  1872.  May  17.  1876.  May  27. 


6.  MIllTllll  Liim. 

4.  M.  effusuxn  Linn.  MiXletQrasi, 

Bab.  415.                                   Hook.  433.  Benth.  624. 

Damp  shady  woods.  P.  May,  Jnne. 

Bootstook  creeping ;  stems  from  3  to  4  feet  high,  slender,  leafy ;  leaves 
broad,  flat  and  thin ;  spikelets  small,  ovate,  1  flowered,  in  a  large  lax  panicle, 
the  branches  long  and  slender,  arranged  in  whorls,  deflexed  after  flowering. 

An  extremely  elegant,  bnt  not  very  oonspionoiis  grass.  It  ooom  in 
abnoft  iU  the  woodi  and  oopisfl. 
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1865.  Umj  8.  1889.  U%j  1.  1878.  U%j  81. 

1866.  VUj  10.  1870;  May  18.  1874.  Kay  6. 

1867.  May  9.  1871.  May  12.  1876.  May  16. 

1868.  May  6.  1872.  May  80.  1876.  May  19. 


6.  Fhragmites  Trin. 

1.  p.  communis  Trm.  ItMd. 

Bab.  416.  Hook.  440.  Banth.  662. 

{Arundo  PhragmitM). 
ManhM.  P.  Aug.  to  Oofc. 

Bootstook  eztontiTely  creeping;  Btemi  from  6  to  eTon  10  feet  bigh; 
leaves  broad  flat,  rigid,  glaacous  beneath,  epikelets  from  4  to  6  flowered  with 
from  1 — 8  imperfect  ones  below ;  lower  pale  mnch  exoeeding  the  inner,  and 
prolonged  into  a  short  awn ;  the  perfect  flowers  with  numerons  silky  hairs  at 
their  bsse,  which  increase  considerably  in  length  ;  spikelets  inalargepanicle^ 
sometimes  as  much  as  a  foot  long,  purplish  brown  and  Tery  oonspionons. 

Not  oommon.    Poalton  and  Mildenhalt. 


7.  AgrOStiS  Linn. 

The  two  species  yet  detected  about  Marlborough  are  plants  from  6  inchea 
to  2  feet  high,  with  spreading  stems  decmnbent  at  the  base;  the  spikelets  1 
flowered  with  2  nearly  eqnal  glumes  at  the  base ;  pales  rarely  awned. 

Panicle  spreading  during  and  after  flowering,  Hgule  short    1.  Yulgaris. 

Panicle  compact  after  flowering,  ligule  long    •    2.  alba. 

1.  A.  vulgaris  With.  Bent-Qrass. 

Bab.  418.  Hook.  481.  Benth.  688. 

(A.  alba). 
Bather  dry.  places.  P.  June  to  Oct. 

Stems  smooth,  leares  short,  sheaths  smooth,  ligule  short,  blunt ;    panicle 
remaining  open  after  flowering. 
Common. 

1870.  June  24.  1873.  June  20.  1876.  June  19. 

1871.  June  8.  1874.  June  30.  1876.  June  29. 
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2.  A.  alba  Lixrn.  Fiorin-Qrass. 

Bab.  418.  Hook.  482.  Benth.  683. 

FieldB,  &o.  P.  Jnne  to  Sep. 

A  larger  and  ooaraer  planti  with  rongh  sheatlis  and  long  aoato  ligalea ; 
after  flowering  the  paniole  oloaee  up ;  the  whole  plant  has  nsnally  a  greenish 
tinge,  the  former  a  mnoh  more  reddish  tinge. 
Common. 

1871.  Jnne  17.  1876.  Jnly  6. 

1873.  Jnly  17. 


8.  HolOUS  Linn. 
Spikelefcs  2  flowered,  the  lower  perfect,  awnless,  the  npper  usually  male, 
with  a  dorsal  awn ;  the  spikelets  arranged  in  a  rather  crowded  paniole.    Whole 
plant  oorered  with  soft  down,  whence  the  appropriate  name  of  Soft-Chrau. 

1.  H.  lanatus  Linn.  Boft'Qrthas.    Torlcshire  Fog, 
Bab.  419.                                     Hook.  439.  Benth.  540. 
M'^adows.                                                                                F.  May  to  Not. 

Tnfted ;  stems  from  1  to  2  feet  high  ;  tbe  knots  downy,  not  hairy ;  in- 
floresoenoe  often  pinkish;  lovrer  flower  awnless;  npper  glome  blunt;  awn 
quite  smooth  or  slightly  rough  at  the  point,  ultimately  curved  like  a  flsh- 
hook  and  included  within  the  jglnmes. 

Very  common. 
1866.  by  May  26.  1869.  May  16.  1873.  May  21. 

1866.  June  13.  1870.  May  21.  1874.  May  26. 

1867.  May  16  1871.  June  18.  1876.  May  26. 

1868.  Ap.  21,  Hay  19.       1872.  May  10.  1876.  Hay  14. 

2.  H.  mollis  Linn.  Creeping  86ft'Gra$8. 
Bab.  419.                                  Hook.  439.  Benth.  640. 
Thickets.                                                                            P.  June  to  Oct. 

Very  similar  to  the  last,  but  the  stems  are  creeping,  the  knots  with  di0« 
tinct  hairs  (bearded) ;  the  inflorescence  greenish ;  lower  flower  generally  awn- 
less ;  upper  glumes  acute,  awn  ultimately  bent  and  protuding  beyond  the 
glumes ;  it  is  generally  a  smaller  plant  than  the  last,  and  the  panicle  is 
decidedly  smaller. 

Not  uncommon. 

1869.  June  10.  1873.  Jane,  27.  1876.  Jnly  1. 

1870.  June  14.  1^74.    1876.  June  89. 
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0-  Aira  Linn. 
Plants  differing  enormouBlj  in  sizo,  from  a  few  inobee  to  aa  mnch  as  4 
feet  high.    SpiLelets  small,  2  flowered  in  panicles.    Glumes  equalling  or  over- 
topping the  flowers  ;  lower  pale  with  a  dorsal  awn ;  bent  in  the  middle. 
Faniole  Tery  loose,  with  spreading  branches. 

Stems  2  to  4  feet  high ;  leaves  flat  and  rough, 

awns  shorter  than  the  flowers 1.  cesspitosa. 

Stems  12  to  18  inches  high,  leaves  rolled  in  on 

the  edges,  awns  protroding ...        2.  flexaoea. 

Stems  4  to  6  inches  high,  leaves  flne  and  abort, 

awns  protroding 8.  oaryophylka. 

Faniole  dense  and  narrow — stem  8  to  6  inches  high        4.  prsaoox. 

1«  A.  csBSpitosa  Linn.  Tufted  Hair-gra$s. 

Bab.  419.  Hook.  436.  Benth.;537. 

Meadows,  thickets,  &c.  P.  Jnne  to  Sep. 

A  tall  perrenial,  forming  large  tofts  with  rather  stiff,  flat  leaves,  very 
rongh  on  the  upper  snrfaoe.  Stems  from  2  to  4  feet  high,  with  large  loooe 
panicles  at  their  summits ;  glumes  membranous  and  shining,  enclosing  ihe 
flowers :  awn  straight,  from  below  the  middle  of  the  pale  and  scarcelj  extend- 
ing bejond  it. 

Very  common. 

1865.  bud,  Jnne  7.  1869.  June  10.  1878.  Jnne  10. 

1866.  Jnne  88.  1870.  Jone  18.  1874.  June  12. 

1667.  June  20.  1871. 1875.  June  6. 

1868.  nearlj  out,  Jnne  8.     187:2.  June  24.  1876.  June  28. 

2.  A.  flexuosa  Linn.  Waved  Haiir-grau, 
Bab.  420.                                 Hook.  486.  Benth.  687. 
Heathy  places.                                                                      P.  June,  July. 

A  very  much  smaller  plant  than  the  last :  stems  from  1  to  2  feet  high; 
leaves  very  narrow  and  rolled  inwards  so  as  to  appear  hair-like;  upper 
sheaths  rough  from  above  downwards ;  panicle  rather  small ;  its  branohea 
slender  and  wavy  $  glumes  shining ;  awns  bent  from  near  the  base  of  the  jmb 
and  exceeding  it. 

Scarce.    Martinsell ;  West  Woods ;  Bedwyn. 

3.  A,  caryophyllea  Linn.  biUmy  Hatr-grois. 
Bab.  420.                                    Hook.  437.  Benth.  688. 
Dry  gravelly  placQs.  A.  June. 


Small  tailed  anniiali,  from  8  to  6  inohes  high*  with  narrow  liair-like 
leaves;  aheaths  rougbiah  from  below  upwards;  paniole  spreadingi  triply 
forked ;  spikelets  small,  ohieflj  oollected  at  the  ends  of  the  branches,  awn 
from  below  the  middle  of  the  pale,  and  extending  considerably  beyond  it. 

Scarce.  Has  only  been  detected  on  Marlborough  Common  by  B.  F,  im 
Thum  i  in  the  West  Woods ;  and  at  BooUey,  £tfv.  J.  Bowwhy. 

4.  A.  praecox  Linn.  Zarly  Eair-graai. 

Bab.  420.  Hook.  487.  Benth.  637. 

Dry  and  sandy  places.  A.  May. 

Very   similar,    especially  in  its  earlier  stages  to  the  last,  but  when 

properly  in  fl.  the  paniole  is  yery  dose,  almost  spike-like,  sheaths  of  the  leaTM 

smooth. 

Has  only  been  f oond  in  Savemake  Forest. 


0.  Trisetom  Pers. 

1.  T.  flaYescens  Beanv.  TeUow  Oat-grass. 

Bab.  420.  Hook.  488.  Benth.  589 

(iivatia). 
Fields.  P-  June  to  Oct. 

This  is  generally  indnded  under  Avena  from  which  it  differs  in  its  ovary 
being  glabrous,  whilst  that  of  Avma  is  hairy  at  the  top. 

Stems  tofted,  about  2  feet  high :  panicle  much  branched,  often  8  or  4 
inches  long,  the  spikelets  much  smaller  than  in  Avena,  shining  and  often  of  a 
yellowish  hue ;  awns  slender,  8  in  each  spikelet. 
Common. 

1865.  June  5.  1869.  June  8.  1878.  May  81. 

1866.  June  14.  1870.  June  7.  1874.  June  18. 

1867.  June  8.  1871.  June  8.  1875.  June  1. 
186a  June  1*                     1872.  June  4.  1876.  June  9. 


10.  Avena  Linn. 

Similar  in  structure  to  Aira  in  all  essential  characters;  the  spikelets  axe 
muoh  larger,  with  from  2  to  6  flowers  ;  lower  pale  awned  and  ending  in  two 
points ;  awn  kneed  and  twisted  f  spikelets  panioled. 
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1.  A.  pratensis  Llim.  Ne/rrow-Uaved  Oai-^nut, 
Bab.  421.                                     Hook.  488.  Bentb.  538. 
Dry  patfcures.                                                                         P.  May  to  J«lj- 

Tafted ;  stem  from  1  to  2  feet  high  ;  leaves  glaaooa;*,  short,  narrow, 
aonte,  the  sheaths  rough  not  hairy ;  panicle  branches  nsnally  simple  with 
only  one  spikelat ;  glnmes  membranons,  glistening. 

Common. 

1865. 1869.  May  20.  1878.  May  28. 

1866.  1870.  May  20.  1874.  by  May  9. 

1667.  Jnne  14.                '  1871.  by  Jnne  11.  1875.  May  17. 

1868.  May  24.                     1872.  May  5.  1876.  Jnne  16. 

2.  A.  pubescens  Linn.  Doumy  Oai-grass. 
Bab.  421.                                   Hook.  4Ba  Benth.  589. 

{A.  praientis). 
Dry  pastures.  P.  May,  Jnne. 

Bather  creeping ;  stems  abont  2  feet  high ;  leaves  not  glanoons,  lower 
sheaths  hairy ;  panicle  branches  more  branched  than  in  pratensis ;  similar  to  the 
last  in  general  appearance. 
Common. 

1865.  May  12.  18G9.  May  21.  1878.  May  13. 

1866.  1870.  May  18.  1874.  May  9. 

1867.  May  17.  1871.  May  7.  1875.  May  13. 

1868.  May  18.  1872.  May  11.  1876.  May  19. 


12.  Arrhenatherum  Paul  de  Beany. 

1.  A.  elatius  M.  A  K.  FaUe-Oat. 

Bab.  422.  Hook.  489.  Benth.  589. 

(Avena  elaiior),  {A.  avenokceum). 

Hedges  and  pastures.  P.  May  to  JSar. 

Bootstock  creeping ;   often  tuberous ;  stems  from  2  to  4  feet  high,  not 

densely  tufted ;  leaves  flat,  rough,  sheaths  smooth ;  spikelets  in  panicles,  2 

flowered,  the  lovrest  having  only  stamens  and  an  awn,  about  twice  its  lengrth, 

from  the  back  of  the  outer  pale,  the  upper  generally  awnless  ;  panicle  long, 

narrow  and  drooping :  like  Avena  in  appearance  with  which  it  is  often  united. 

Common. 

1865.  May  29.  1869.  May  27.        1873.  May  31. 

1866.  by  June  13.        1870.  May  21.        1874.  May  80. 

1867.  Jnne  8.  1871.  about  Jane  20.    1875.  June  1. 

1868.  May  20.  1872.  May  24.        1876.  June  11. 
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13.  Triodia  R.  Br. 

1.  T.  decumbens  Beanv.  Beath-grass. 

Bab.  422.  Hook.  410.  Bentli.  560. 

Dry  places  and  heaths.  P.  Jalr. 

Tufted ;  stems  from  6  inches  to  1  foot  high ;  leaves  short,  narrow,  rather 
hairy,    and   with  ft  tuft  of  hairs  instead  of  a  ligale ;   spikelets  few,  oval ; 
glumes  thick  and  leathery,  witboat  awns,  almost  covering   the  4  flowers. 
Spikelets  in  a  simple  raceme. 
Sayemake  Forest. 
This  plant  is  said  to  indicate  extreme  poverty  in  the  soil. 


14.  EoBleria  Pers. 

1.  K.  crlstata  Pers.  Crested  Hair  grass. 

Bab.  422.  Hook.  441.  Bentb.  661. 

Dry  pastures.  P.  June,  July. 

Tufted ;  stem  from  6  to  12  inches  high,  downy  in  its  upper  part ;  leaves 
narrow,  glabrous  beneath,  much  shorter  than  the  stem  in  dry  places ;  spike- 
lets 2  CO  5-flowered,  in  clusters,  crowded  into  a  cylindrical  spike,  generally 
interrupted  below;  glumes  unequal,  toothed  on  the  koel;  pales  white  and 
shining,  awnless ;  pales,  glumes,  and  leaves  are  often  downy,  sometimes 
glabrous. 

Common. 

1865.  May  26.        1869.  May  25.        1878.  June  7. 

1866.  about  June  6.     1870.  June  2.         1874.  June  6. 

1867.  June  10.        1871.  June  18.        1875.  May  15, 

1868.  May  27.        1872.  May  80.        1876.  June  16. 


16*  Melica  Liim. 

1.  M.  uniflora  Retz.  MeUc  Grass. 

Bab.  422.  Hook.  441.  Benth.  660. 

Shady  woods.  p.  May  to  July. 

Creeping;  stems  from   1  to  2  feet  high,  slender,    scaly  below;  leaves 
flat,  Blender,  slightly  hairy ;  spikelets  with  1  perfect  flower,  in  a  lax  drooping 
panicle,  the  few  lowest  branches  with  2  or  more  flowers ;  glumes  coloured. 
Common. 
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1865.  bj  Kay  18.  1869.  April  80.  1878.  Jnne  1. 

1866.  Ap.  27.  1870.  May  21.  1874.  May  7. 

1867.  May  10.  1871.  May  6.  1875.  (May  16) 

f  nil  June  12. 

1868.  Ap.  80.         1872.  by  May  16.      1876.  May  27. 


16.  Foa  Linn. 

SpikeleUi  with  from  2  to  7  flowen  in  a  spreading  or  rather  oompaot 
paniole.  Glomes  rather  nneqnal,  lower  pale  8  to  5  Toined,  with  a  membranooi 
tip,  keeled  and  oompreesed,  awnlees. 
Soot  fibrooB. 

Annnal — ^paniole  branohee  solitary  or  in  pain    ...        1.  amma. 
Perennial— paniole  branches  in  fires,  or  8  or  8  together. 
Three  reins  of  lower  pale  hairy,  lignle  rery 

snort      •••     .••     ■     ...     #••     •••     ..«        2.  nenorslif. 

Only  one  vein  hairy,  lignle  long   8.  tririalis. 

Boot  oreeping. 

Stem  round,  lig^ile  prominent,  panicle  spreading  4.  pratensis. 

Stem  compressed,  lignle  short,  panicle  oompaot...        6.  oompressa. 

1.  P.  annua  Linn.  Annual  Meadow-grass, 
Bab.  428.                                      Hook.  442.  Benth.  656. 
OnltiTated  and  waste  places.                                              A.  All  the  year. 

Tnfted  j  stems  from  8  to  6  inches  high,  or  higher  if  in  damp  watery 
places ;  nppor  sheath  longer  than  its  leaf,  leaves  broad,  often  wary ;  lignle 
oblong ;  panicle  spreading,  with  a  triangnlar  outline ;  spikelets  of  6  or  6 
flowers,  without  any  woolly  fibres  between  them. 

Vecy  common* 

2.  P.  nemoralis  Linii«  Wood  Moadow^Grass. 
Bab.  424.                                 Hook.  448.  Benth.  667. 
Shady  places.                                                                     P.  June,  July. 

Stem  slender,  1  to  2  feet  high,  decumbent  at  the  base,  upper  sheath  Dot 
longer  than  its  leaf,  sheaths  smooth ;  uppermost  knot  at  about  the  middle  of 
the  stem,  exposed ;  lig^e  rery  short ;  panicle  rather  drooping ;  spikelets  of  3 
or  4  webbed  flowers  ({.«.  connected  together  with  cottony  fibres,  growing  from 
the  base  of  each  flower)  i  lower  pale  with  8  hairy  reins. 

Scarce. 
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3.  p,  trlTlalis  liiim.  Rough  Meadow-Qra$8, 
Bab.  425.                                   Hook.  448.  Benth.  657. 
Moist  and  shady  places.                                                    P.  May  to  July. 

Tafted  i  stems  from  1  to  2  feet  high ;  sheaths  rough;  ligule  long,  aonte ; 
paniole  spreading,  spikelets  small,  of  2  or  3  webbed  flowers,  pale  with  only 
the  central  vein  haiiy. 

Common* 

1865.  by  May  25.         1860.  May  12.  1873.  May  22. 

1866.  May  8.  1870.  May  19.  1874.  May  26. 

1867.  by  June  4.  1871.  May  17.  1875.  May  17  (Woodboroiigh). 

1868.  May  18.  1872.  May  20.  1876.  Jnne  3. 

4.  P.  pratansis  Linn.  Common  Moadow-OrtM. 
Bab.  425.                                 Hook.  442.  Benth.  557. 
Meadows  and  pastures.                                                        P.  Ap.  to  Ang. 

Bootstook  creeping ;  stems  abont  1  or  2  feet  high,  npper  sheath  longer 
than  its  leaf,  sheaths  smooth  j  ligule  prominent,  blunt ;  leaves  Tery  yariable  in 
width,  generally  rather  narrow ;  paniole  spreading,  spikelets  of  3  or  4  webbed 
flowers,  pale  with  3  hairy  veins. 

Yery  common. 

1866.  May  7.  1869.  Ap.  19.  1873.  Ap.  28. 

1866.  May  6.  1870.  Ap.  19.  1874.  May  5. 

1867.  May  7.  1871.  Ap.  29.  1875.  full.  May  8. 

1868.  Ap.  28.  1872.  Ap.  18.  1876.  May  7. 


P.  compressa  Lum.  Fhitmed  Moadow»Qrats. 

Bab.  426.  Hook.  448.  Benth.  557. 

Dry  situations.  P.  July. 

Creeping;  stems  about  a  foot  high,  decumbent  at  the   base^   much 
compressed ;  upper  sheath  about  as  long  its  leaf,  ligule  short ;  paniole  sUghtly 
spreading  when  in  flower,  otherwise  dose ;  spikelets  of  about  flve  to  seven 
flowers  generally  sUghtly  webbed ;  lower  pale  three-veined,  all  hairy. 
Yery  scarce.    Mildenhall. 


17-  Olyceria  B.  Br. 

Tan  aquatic  plants  ;   spikelets  only  slightly  flattened ;  lower  pale  with 
five  to  seven  strong  prominent  ribs,  and  a  membranous  margin,  not  keeled. 
Paniole  much  branohed,  spreading,  spikelets  rather  small  1.  aquatica. 
Paniole  compound,  spikelets  long,  anthers  jrellow    ...        8.  plicata. 
Paniole  slightly  branched,  spikelets  long,  anthers  purple    8t  flnitans. 
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1.  G.  aquatlca  Sin.  Great  Water  Reed^Graee. 

Bab.  426.  Hook.  446.  Benth.  556. 

(Poa). 

Watery  places.  P.  June  to  October. 

Creeping}  etems  stont,  from  three  to  six  feet  high,  smooth ;  leaves  long, 

oompressedy  rough  on  the  edges  and  keel,  ligule  short ;  paniole  large,  much 

branched,  spreadiog,  often  nearlj  a  foot  long ;  spikelets  of  from  five  to  ten 

flowers. 


Common. 

1868.  Jnne  8 

1869.  June  19. 

1870.  Jnne  11. 


1872.  by  Jnne  16. 

1873.  Julyl. 

1874.  June  12. 


1876.    June  19. 
1876.    Jnne  29. 


2.  G.  fLultansB.  Br.  Flote-Qran. 

Bab.  426.  Hook.  445.  Benth.  666. 

(Poa.) 

Waiery  places.  P.  May  to  October. 

Stems  rather  thick,  but  week,  often  two  or  three  feet  long,  but 
decumbent  at  the  base,  and  rooting  at  the  joints  ;  leaves  pale  green,  often 
floating ;  sheaths  smooth,  ooinpressed,  ligule  three  times  as  long  as  broad ; 
paoicle  very  long,  slightly  branched,  close ;  spikelets  abont  an  inch  long, 
of  from  seven  to  twelve  flowers ;  lower  pale  about  three  times  as  long  as 
broad ;  anthers  long,  purple. 

Common. 

1867.  Jnne  28.      1871.  Jnne  18        1874. 

1868.  May  19.      1872.  May  3.        1876.  May  22. 

1869.  May  16.       1873.  June  7.        1876.  May  27. 

1870.  by  May  27. 


3.  G.  pllcata  Fries. 
Bab.  426. 


Hook  446. 


Benth.  666. 
{Poa  fiuUans.) 

Watery  places.  P.  May  to  October. 

Very  similar  to  the  last,  with  which  it  is  often  united,  bnt  the  branches 
of  the  panicle  are  very  much  more  branched,  and  the  ligule  is  shorter ;  spike- 
lets of  from  seven  to  twenty  flowers^  lower  pale  twice  as  long  as  broad, 
and  the  anthers  yellow. 


Common. 

1866.  Jnne  4. 
1866. 

1867.  Jnne  6. 

1868.  Mayl. 


1869.  Jnne  10. 

1870.  by  May  26. 

1871.  Jnne  1. 

1872.  May  9. 


1878.  June  3. 

1874.  Jnne  6. 

1875.  May  22. 

1876.  Jone  16. 
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18.  SderOChloa  Paul  de  Beany. 

1.  S.  rlgida  Link.  Hturd  Meadow  Chtass. 

Bab.  428.  Hook.  446.  Beath.  656. 

{Qlycmria)  {?oa,) 

"Dry  places.  A.  June. 

A  tnfted  annnal ;  atems  about  six  incbes  bigb,  deonmbent  at  tbe  base, 
wirj ;  leaves  nearly  flat ;  paniole  abont  two  inches  long,  one-sided,  Growded, 
nearly  simple ;  spikelets  very  narrow,  of  from  seven  to  ten  flowers. 

Has  been  f  onnd  at  Martinsell ;  Forest  Hill,  H.  B.  Armstrong  ;  Azf  ord ; 
and  Eabley. 


10.  Briza  Lmn. 

1.  B.  media  Linn.  Quaking  Orass. 

Bab.  429.  Hook.  446.  Benth.  563. 

Pastures.  P.  May  to  Jnly. 

Stems  slightly  creeping,  solitary,  slender,  erect,  from  12  to  18  inches 

high ;   leaves  flat,  narrow,  few  except  at  tbe  base  of  the  stem ;  lignle  very 

short ;  paniole  very  lax,  branches  very  slender,  terminated  by  rather  large 

spikelets ;  glnmes  nearly  eqnal ;  spikelets  ovate,  of  abont  five  flowers,  usually 

pnrplish. 

Common. 

1865.  May  22.        1869.    May  22.  1878.    May  80. 

1866.  Jnne2.         1870.    May  25.  1874.    May  19. 

1867.  May  18.        1871.    May  19.  1875.    May  17  (Woodborongh) 

1868.  May  19.        1872.    May  24,  80.  1876.    May  27. 


20-  Catabrosa  Paul  de  Beaay. 
1.  G.  aquatica  Beanv. 
Bab.  428.  Hook.  444.  Benth  559. 

Ponds  and  ditches.  P.  May  to  Jnly. 

Creeping;  stems  loog,  procnmbent  or  floating,  rooting  at  the  joints, 
then  erect ;  leaves  short,  rather  broad,  flat  and  flaccid ;  paniole  long,  con- 
sisting of  many  half  whorls  of  spreading  branches  ;  spikelets  of  abont  two 
flowers  s  glnmes  broad,  flat  or  slightly  jagged  at  the  top,  very  thin,  often 
purplish. 
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Not  common.    Woodborongfa,   Reo,  /.  Sowerby'j    Xildenball,   F.  X.  fl. 
Jenkinson ;  Bow  Down  ;  Binok  Knoll. 


21.  CynosnniB  Linn. 

1«  C.  cristatus  Linn.  Dog's-tail  Orat$. 

Bab.  429.  Hook.  462.  Bentb.  652. 

FaatoTM.  P.  May  to  October. 

Tufted;  stems  from  12  to  18  inohes  high,  wiry,  erect;  leaves tnf ted, 
narrow,  rather  rigid.  Infloresoence  yerj  peooliar,  appearing  at  fint  aght 
like  a  spike,  with  a  comb-like  bract  beneath  each  spikelet  or  pairs  of  spike- 
lets,  and  all  turned  to  one  side.  This  bract  is  really  a  spikelet  of  barren 
flowers;  fertile  spikelets  of  fiom  three  to  five  flowers,  shorter  than  the 
barren  spikelots ;  glomes  wanting  in  the  barren  spikelets,  nearly  eqnal  in 
the  fertile  ones ;  lower  pale  with  a  very  short  awn  or  point. 

Common. 

1865.  Junes.        1869.  May  27.        1872.  May  25. 

1866.  About  June  6.    1870.  May  26.       1874.  June  6. 

1867.  June  8.        1871.  by  Jane  18.     1876.  June  1. 

1868.  May  26.       1872.  May  81.       1876.  jQne6. 


22.  Dactylis  Linn. 

1«  D.  glomerata  Linn.  Cbdk^«-/bol  Gna. 

Bab.  429.  Hook.  44L  Benth.662. 

Meadows  and  waste  ground.  P.  May  to  Not. 

A  Tery  coarse  grass,  tufted,  stems  from  1  to  2  feet  high,  erect ;  leaTSi 
flat,  with  rough  margins ;  spikelets  flattened,  with  from  8  to  6  flowers^ 
oolleoted  into  dense  one-sidod  dusters,  and  these  again  into  a  close  spike  or 
long  broken  spike  or  at  the  ends  of  the  branches  of  a  spreading  p^^wiyi^ 
Glumes  strongly  keeled,  lower  pale  sending  in  a  short  awn. 

Common. 

1865.  May  8.  1869.  Ap.  29.  1873.  May  2. 

1866.  May  15.  1870.  May  14.  1874.  May  9. 

1867.  May  16.  1871.  May   8.  1 875.  May  17.  (Woodborough) 

1868.  May  13.  1872.  Ap.  28.  1876.  Mayol3.(SaTenubke)  Uaj90. 
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23.  Festuca  Liim. 

Spikelets  with  2  or  more  floivdra ;  lower  pale  ending  in  an  awn  somefcimes 
▼ery  onall;  glomes  nneqnai;  aheatlui  of  the  leares  di?ided  to  the  base. 
Leaves  Yeaey  narrow. 

Awn  longer  than  the  pale^  stameofl  1    .••        ...    1    soiaroides. 
Awn  shorter  than  the  pale  stamans  8 

Leaves  all  hair-like 2    ovina. 

Stem  lestves  flat        ••.        ••«        •••        ...    8 .  rubra* 
Leaves  broad  and  flat 

Awn  twioe  as  long  as  the  pale 4    gigantea. 

Awn  short 

Paniole  branches  in  pairSi  eaoh  with  2  or 
more  spikelets       ...        ...        ...        ...    5    amndinaoea* 

Paniole  branohes  in  pairs,  one  bearing  a 

single  spikelet       ...        6    pratensis. 

Spikes  solitaryi  sessile         ••«        varloltaoea* 


1.  F.  scuiroides  fioth.  JZot'f-toa  F^soue. 

Bab.  429.  Hook.  449.  Benth.  56L 

(F.  Mywrus.) 
Walls  and  sandy  places.  A.  Jnne. 

Tufted  ammals,  with  steins  from  6  to  12  inoheshigh ;  leaves  all  hair-like ; 
spikelets  in  an  ereot  paniole,  branched  in  its  lower  part,  sometimes  rednoed  to 
a  spike ;  and  all  tnmed  to  one  side ;  glnmes  very  unequal,  lower  psie  with  a 
long  awn ;  flowers  usually  monandrous. 

Scarce.  LookeridgCy  Eev.  J,  Sowerhy ;  West  Woods ;  Woodborough  ; 
Pewsey. 


2.  F.  ovinaLinn.  8hee^$  Fmoub, 

Bab.  480.  Hook.  448.  Benth.  5(K). 

Dry  Pastures*  P.  May  to  July. 

Densely  tufted  |  stems  from  1  to  2  feet  high ;  panicle  rather  oompactf 
slightly  one-sided ;  spikelets  of  4  to  6  flowers,  mostly  awned :   a  variable  plant. 
Common. 
1866.  May  2.                        1869.  May  21.  1878.  May  18. 

1866.  May  16.  1870.  May  19.  1874.  May  9. 

1867.  May  18.  1871.  May  12.  1876.  (Mayl6.)Mayl7. 

1868.  f  oU  June  8.  1872.  May  6.  1876.  May  20. 
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3.  F.  rubra  Linn.  Creeping  Fescue  Grass. 
Bab.  480.                                     Hook.  448.  Benth.  550. 

(F.  ovina). 
Dry  places.  P.  May  to  July. 

Similar  to  the  last,  bat  the  stem  leaves  are  flat,  the  lowest  sheatha 
hairy ;  it  is  less  densely  tnf  ted,  and  the  rootstook  is  creeping :  a  Tariable 
plant. 

Common. 

1865.  by  June  6.  1869.  Hay  7.  1878.  Kay  7. 

1866.  after  May  15.  1870.  May  18.  1874.  May  12. 

1867.  May  17.  1871.  May  9.  1875.  May  17. 

1868.  May  13.  1878.  May  9.  1876.  May  8. 

4.  F.  gigantea  Till.  Giant  Fescue-Cfrass. 
Bab.  481.                                       Hook.  448.  Benth.  549. 

(Brotnus). 
Moist  woods  and  thickets.  P.  Jnly  to  Oct. 

Stems  from  8  to  4  feet  high,  erect,  glabrons ;  leayes  long,  broad,  ronghiah 
on  both  sides  ;  panicle  long,  loose,  drooping,  branched ;    spikeleta  of  about  5 
flowers ;  glomes  nneqnal,  lower  pale  endius^  in  a  long  rough  awn. 
Commonly  distributed. 
1869.  Jnne  8.  1878.  July  10.  1875.  Jnne86. 

1870  July  8.  1874.  Jnne  SO.  1876.  fuUJnly  89. 

5.  F.  arundinacea  Schreb.  Toll  Meadow  Feseue-Qrass. 
Bab.  431.                                     Hook.  447.  Benth.  551. 

(F.  elatior),  (F.  elatiorvar). 

Damp  pastares.  P.  Jnne  to  Sep. 

Bootstock  creeping ;  stems  from  2  to  6  feet  high  ;  leares  rather  narrow, 
glabrons ;  panicle  branches  mostly  in  pairs,  each  with  8  or  more  spikelets ; 
spikeleta  of  6  to  6  flowers ;  lower  pale  ending  in  a  short  awn. 

The  form  F.  elatior  Linn  P  is  a  very  large  plant,  the  panicle  branches 
after  flowering  "  ascending." 

Not  xmcommon.   F.  elatior  has  occurred  at  Binck-Enoll  and  Great  Bedwyn. 

1869.  Jnne  8.  1872.  1874.  Jnne  12. 

1870.  Jnne  6.  1873.  Jnne  28.  1875.  Jnne  5. 

1871.  by  June  8.  1876.  Jnne  27. 

6.  F.  pratensis  Hnds.  Common  Meadow  Fescue-Grass, 

Bab.  481.  Hook.  447.  Benth.  551. 

(F.  eUstior  voir,) 
Wet  meadows.  P.  Jnne  to  Sep. 


818 


A  smaller  plant  than  the  preceding,  and  less  oreeping ;  the  spikelefcs  of 
from  6  to  10  flowers,  rather  more  distant,  awn  very  short  or  wanting,  and  one 
of  eaoh  pair  of  branches  with  only  one  spikelet. 

The  form  F.  loliaeea,  Hads.  has  the  spikelets  sessile  on  alternate  sides  of 
the  stalk,  and  not] unlike  Lolium  in  appearance,  from  which  it  maj  be  known 
bj  ito  2  glomes. 

Common ;  F.  loliaeea  rather  scarce. 

1870.  Jane  17.  1873.  June  10.  1875.  Jane  1. 

1872.  Joae  13.  1874.  May  30.  1876.  Jane  29. 


24-  BromuB  LinD. 

Spikelets  with  several  flowers ;   glomes  oneqoal ;   lower  pale  with  a  long 
awn  from  below  the  tip ;   styles  inserted  on  one  side  of  the  sammit  of  the 
oyary ;  sheaths  of  the  leayes  divided  half-way  down. 
Awns  not  longer  than  the  glomes. 

Panicle  compact,  erect 1.  erectos. 

Panicle  loose,  drooping 2.  asper. 

Awns  much  longer  than  the  glomes 3.  sterilis. 

1:  B.  erectus  Hads.  Upright  Brome^Qrass, 

Bab.  482.  Hook.  460.  Benth.  647. 

Dry  pastores.  P.  Ap.  to  Sep. 

Rootstock  creeping ;  stems  from  2  to  8  feet  high  ;  leaves  slightly  hairy, 
narrow,  lower  ones  rolled  in  on  their  edges ;  panicle  erect,  nearly  simple ; 
spikelets  of  6  or  more,  rather  distant  flowers,  cylindrical,  often  porplish ;  palee 
hairy,  twice  as  long  as  the  awn. 

Common. 

1865.  May  27.  1869.  Ap.  27.  1878.  May  3. 

1866.  .  1870.  May  18.  1874.  Ap.  29. 

1867.  May  19.  1871.  May  6.  1876.  by  May  3. 

1868.  May  19.  1872.  Ap.  30.  1876.  May  13. 

2.  B.  asper  Morr.  Eavry  Brome-grass, 

Bab.  482.  Hook.  449.  Benth.  547. 

Hedges  and  thickets.  A.  or  P.  May  to  Sep, 

Boot    fibroos;    stem  from  4  to. 5  or  even  6  feet  high;  leaves  long  flat, 
,  the  sheaths  hairy  with  downward  hairs  $  panide  loose,  drooping ;  spike- 
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letolAnoeolftto,  of  OtolOdisUttt  flowen^olowdafterflofwerhig;  paks  iwioe 


long  as  the  ftwn. 
Not  anoomnion. 

1865.  Jnne  7. 

1866.  

1867.  June  20. 

1868.  Juno  16. 


1869.  May  2L 

1870.  Jane  9. 

1871.  about  June  20. 

1872.  M aj  20. 


1878.  Vay  31. 

1874.  May  9. 

1875.  June  12. 

1876.  June  IL 


3.  B.  sterllls  Idui.  Bofrm  Ani»m«-6fratf« 

Bab.  482.  HooV.  460.  Bentli.  648. 

Waste  plaoei.  A.  Maj  to  Oat. 

Stems  from  1  to  2  feet  high;  leayes  broadi  flat,  pnbeeeent;  panicle 
drooping,  with  long,  ilightlj  divided  branches ;  spikelets  of  6  or  8  flowers ; 
lower  pale  glabrons,  muoh  shorter  than  its  awa ;  the  spikelets  remun  opeo 
after  flowering,  so  that  ih^  are  always  broader  abore  than  below»  often  2 
inohes  long,  inolading  the  awiu 
Common. 
1866.  May  7.  1869.  May  7. 

1866.  full  Jnne  28.  1870.  May  12. 

1867.  nearlyMay7,fallMay28.I871.  Ap.  80. 

1868.  May  18.  1872.  Ap.  80. 


1878.  Ap.  25. 

1874.  May  4. 

1875.  by  May  8. 

1876.  May  9. 
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25.  Serrafalcns  Pari. 

Differs  from  BrotntM  in  its  oblong,  tnrgid  flowers,  lower  pale  with  a  short 
awn  from  below  the  tip,  and  the  sheathes  of  the  leaves  scarcely  divided  half 
way  down. 

A  very  important  oharaoter  is  the  edge  of  the  lower  pale,  which  is  either 
vnif  ormly  ronnded,  or  has  a  distinct  angle. 
Lower  pale  nniformly  rounded. 

Panicle  drooping • 1.  secalinns. 

Panicle  erect • 2.  raoemoens. 

Lower  pale  blantly  angular. 

Paniele  drooping 8.  oommntatiM. 

Panide  erect...     ...     •••     >••    4.  mollis* 


1.  S.  secalinus  Bab. 
Bab.  488.  Hook.  461. 

(BramiM). 
Oonflsldf. 


Rye  Brome-QrasB, 

Benth.  649. 

(Bromus  orvstinf  var.) 

Ai  July. 
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Panida  looeoi  drooping  in  fruit ;  spikelets  glabroui  but  not  glossy  fJeaTea 
glabrous  or  slightly  hairy. 

Oooasionally  in  oomfields.  Mildenhall ;  field  on  the  [top  of  Forest  Hill» 
where  a  downy  form  has  established  itself. 

2.  S.  racemosus  Pari.  Bmoih  BrorM-Qrass, 
Bab.  488.                                   Hook.  451.  Benth.  549. 

(BromtM.)  (Bromua  arvenais  Tar). 

Pastnres.  B.  Jane. 

Paniole  ereot,  nsnally  simple  i  spikelets  rather  glossy,  oloeed  even  with 
fruit ;  leayes  and  sheaths  slightly  hairy. 
Common. 

3.  S.  comxnatatus  Bab.  FUld  Brome-Orass. 
Bab.  488.                                   Hook.  451.  Benth.  648. 

(Bromus  raeemosus  var.)  (Bromus  arveriMs  var.) 

Pastures.  B.  June,  July. 

Paniole  loose,  slightly  drooping,  oompoond ;  lower  pale  twice  as  long  as 

broad,  glabrous  or  downy.    GtoneraUy  considered  to  be  a  form  of  the  last : 

according  to  Babington  the  anthers  are  much  longer  in  this  than  in  mcdmosiM. 

Common. 

4.  S.  mollis  ParL  Lop  Ora$s. 
Bab.  484.                                    Hook.  451.  Benth  646. 

(Bromui),  (Bromus  otrvensis  y«r)« 
Pastures  and  waste  ground.  A.  Ap.  to  Not. 

Paniole  close,  erect,  compound  (rarely  simple),  pubescent,  rarely  glabrous!; 
leaTes  and  sheaths  hairy  or  downy. 
Common. 

1866.  (Ap.  25)  Hay  7.        1869.  Ap.  29.  1878.  Ap.  25. 

1866.  If  ay  9.  1870.  May  12.  1874.  Ap.  29. 

1867.  May  2.  1871.  Ap.  19.  1875.  full  May  8. 

1868.  Ap.  22,  May  13.         1872.  Ap.  12.  1876.  May  4. 


26-  Brachypodium  Panl  de  Beanv. 
Spikelets  sessile,  arranged  alternately  on  each  side  of  a  stalk,  indented  to 
reoeiTe  them ;  the  edges  of  the  glumes  next  the  stalk.    Glumes  unequal. 

Spike  drooping,  awn  longer  than  the  pale    1.  sylTatiounu 

Bpike  areot  I  awn  shorter  than  the  pale. 2.  pinnatum. 
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1.  B.  sylvatlcum  B.  &  S.  False  Brtme-Grau. 
Bab.  484.                                    Hook.  452.  Benth  546. 
Woods  And  hedges.                                                               P.  June  to  Oct. 

Boot  fibrous ;  stems  few,  1  to  2  feet  high ;  leaves  flat,  narrow,  Haccjid, 
bairj ;  spikelets  of  from  8  to  16  flowers,  oylindrical  wben  young,  flattened  in 
f mit ;  glumes  pubescent  or  glabrous,  pales  hairy  ending  in  an  awn  longer 
than  the  pale. 

Common. 

1870.    June  21.  1878.     June  20.  1875.    June  24. 

1872.    June  15  (?)  1874.    June  12.  1876.    June  29. 

2.  B.  pinnatuxn  Beauv.  Heath  False  Brome-Oraes. 
Bab.  435.                                     Hook,  463.  Benth.  646. 
Dry  chalky  Downs.  P.  July. 

Bootstock  creeping ;  stems  seyeral,  one  to  two  feet  high ;  leaves  flat, 
narrow,  rig^d,  almost  glabrous;  spikelets  cylindrical  when  yoangs  spikes 
erect ;  pales  rough  or  hairy,  larger  than  the  awns. 

At  Binck  Knoll,  and  on  the  Downs  beyond  Bockley. 


27-  Triticum  Linn. 

Differs  from  Brachypodiumbj  its  equal  glumes. 

1.  T.  canlnuzn  Huds. 

Bab.  485.  Hook.  453.  Benth.  645. 

Banks.  P.  June. 

Boot  fibrous ;  stems  several,  slender,  1  to  3  feet  high ;  leaves  flat,  ron^ 
on  both  sides  i  spikelets  of  from  2  to  8  flowers,  lower  pale  shorter  than  its  awn. 

Copse  near  Granham  Farm. 

2.  T.  repens  Linn.  Conch  Grasu 
Bab.  435.                                  Hook.  453.  Benth.  544. 
Fields  and  waste  places.                                                        P.  June  to  Oct. 

Bootstock  extensively  creeping  :  stems  from  1  to  3  feet  high,  stiff,  ereot^ 
glabrous  ;  leaves  very  variable,  fiat  or  rolled  in  on  their  edges,  glabrous  or 
hairy  :  spikelets  of  4  to  6  flowers,  very  rigid;  glumes  rough  on  the  keel;  pales 
all  similar,  narrow  and  stiff,  usually  pointed,  sometimes  ending  in  an  awn. 

Very  common. 

1865.;  June  9.        187l.  about  June  20.     1875.  June  6. 

1866.  June  28.       1873.  June  24.         1876.  June  27. 

1870.  June  &.       1874.  full»  June  16. 
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28.  Eordeum  Linn. 

1.  H.  pratense  Ends.  Meadow  Barl&y. 

Bftb.  436.  Hook.  456.  Bentb.  548. 

Damp  meadows.  P.  Jone,  July. 

Bootstock  creeping ;  items  rerj  slender,  1  to  2  feet  liigli ;  leayes  narrow, 
flat,  at  length  rolled  in  on  their  edges,  hairj ;  spikelets  3  together,  sessile,  on 
alternate  notches  of  a  simple  spike,  the  2  outer  barren,  the  central  with  a 
fertile  flower,  completely  enveloped  in  the  lower  pale,  which  is  lengthened 
oat  into  an  awn  aboat  as  long  as  the  pale ;  the  glames  are  all  reduced  to  awns, 
and  thus  the  flower  is  apparently  snrroonded  by  an  involvore  of  awns. 
Not  nncommon. 

1870.  fall  Jane  21.  1878.  Jane  28. 

1871.  Jane  18. 


29*  Lolium  Linn. 

1.  L.  perenne  Linn.  Rye-grass, 

Bab.  437.  Hook.  454.  Benth.  545. 

Fields  and  waste  places.  P.  May  to  Not. 

Boot  flbroas;    stem  from  12  to  18  inches  high,  nsaally  bent  below, 

glabrous ;  edges  of  the  young  leares  simply  folded ;   spikelets  arranged  in  a 

simple  spike,  with  the  back  of  the  pales  next  the  stalk];    spikelets  of  from  8 

to  11  flowers ;    glume  solitary,   of  yarious  length,   but  never  so  long  as  the 

spikelets ;  lower  pale  usually  awnless. 

Sometimes  the  spikelets  become  oonyerfeed  into  branohei,  or  the  main 
stalk  is  shortened  so  as  to  produce  a  broad  ovato  spike^ 
Very  Oommon. 

1865.  Hay  8.  1869.  May.l.  1878.  May  6. 

1866.  May  4.  1870.  May  12.  1874.  May  4. 

1867.  May  7.  1871.  Ap.  25.  1875.  May  15. 

1868.  May  4.  1872.  Ap.  30.  1876.  June  10. 
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Bhamniia  Oathartiooa.. 

••• 

63 

Primnlaoen    

•  •1 

217 

Bbinaatbaa  Criala-galli 

••• 

195 

Pmnella  TQlgarifl 

•  •• 

209 

Bibea  Ghroaaolaria      ... 

... 

104 

Pnmoa  ATiam 

•  •• 

81 

mbmni...        .•• 

••• 

104 

Ceraana         ••• 

•  •• 

81 

Bibeaiaoen     

«.. 

103 

oommmiii      ... 

••• 

80 

Boaa  arrenaia 

.*• 

96 

domestica       ••• 

... 

81 

oanina    .«•        ••• 

... 

95 

in$%HUa 

•M 

80 

tomentoaa 

••• 

95 

tpinota 

..• 

80 

JaOaaOOBB            ...           ... 

*•• 

78 

Pnlioaria  djraenterioa .. 

.  .• 

140 

JfcOBBiB  ...            ...            !•■ 

••• 

79 

•  •  . 

182 

Bnbiaoan       •!•        «*t 

••• 

124 

Pjmi  ae§rha 

*•• 

97 

Babna  Balfoariauia  ... 

••• 

92 

Ana     ...        ..« 

... 

97 

onaiua  •••        ... 

..• 

98 

Maliu 

... 

96 

oorylifoUu     ... 

... 

92 

fMimiS      *••             •*• 

... 

97 

diaoolor*.*        ••• 

••• 

00 

Idsoa 

... 

90 

Qaarou  Bobar 

•  «• 

251 

lenooataohjs  ... 

•*• 

91 

32G 


prpniaOQg 

.•• 

91 

Seilla  nutans 

•  a. 

276 

RadQ'a 

*  t . 

92 

SoirpnB  osBBpitosoB    ... 

.*• 

287 

rndis     

.a. 

92 

laooBtriB 

*•• 

287 

tnberonlatnB   ... 

.  •* 

93 

paluMtris 

.•• 

286 

TillicanliB 

... 

91 

SoleranthaB  annanB   ... 

... 

42 

Bnxnex  Aoetosa 

>•• 

231 

Soleroohloa  rigida     ... 

... 

309 

AcetoBoIla 

... 

231 

Sorophnlaria  aqnatioa 

•  «. 

194 

conglomerataa 

•  »■ 

229 

nodoBa ... 

•  •« 

193 

orispoB 

... 

230 

Sorophnlariaoofls        ... 

..  • 

189 

Uydrolapathom 

1  •• 

230 

Soatellaria  galerioalata 

... 

208 

obtusifoliuB    ... 

.  .  • 

230 

minor 

•  •• 

209 

BangainenB     ... 

... 

229 

Sedam  aoro     ...         ..• 

... 

103 

RuBoas  aonleafcnB 

... 

272 

albom  •..         ... 

.*• 

102 

Fabaria 

... 

102 

Sagina  nodoBa 

... 

37 

reflexnm        ... 

... 

103 

proonmbens   ... 

... 

87 

BemperriTum  teotornm 

... 

103 

Sagittaria  sagittifolia. .. 

*•• 

270 

Senebiera  Coronopos... 

•  .  . 

28 

8aliz  alba        

**• 

246 

Seneoio  aqnafciooB 

... 

148 

caprea 

•  a  . 

248 

campestriB     ... 

... 

148 

caprea    

..1 

247 

emoifolioB     ... 

... 

147 

oinerea  ... 

•  •• 

247 

Jaoobssa 

... 

147 

fragilis 

■  •• 

246 

ByWationB     ... 

... 

147 

poDtandra         ,•• 

... 

245 

▼nlgaris        ... 

•  .. 

147 

pnrpnrea 

•  •• 

246 

Serrafalons  oommntatna 

•  al 

815 

purpurea 

... 

247 

molliB 

... 

316 

rabra     ... 

«•* 

247 

raoemoena 

... 

815 

triandra  .••        ... 

»•• 

246 

seoalinoB... 

... 

314 

yiminaliB           .•• 

... 

247 

Serratnla  tinotoria    .•• 

... 

151 

Salvia  Yerbeoaoa 

«•• 

205 

Sherardia  aryenaiB    ... 

... 

124 

SambnonB  nigra 

•  •t 

122 

Silaiu  pratenfliB 

.•• 

118 

Sanicala  europaDa 

... 

109 

Sileneinflata 

•  *. 

35 

Santalacesd      

■  It 

236 

SinapiB  alba 

... 

25 

Saponaria  offioinaliB  ..• 

... 

84 

arvensiB 

... 

25 

Sarothamnas  Soopariaa 

•  a* 

66 

nigra ...         ... 

... 

24 

Saxifraga  grannlata  ... 

... 

105 

Bison  Amomnm 

».. 

110 

tridaofcylitoB 

... 

105 

Sisjmbrinm  Alliaria ... 

... 

23 

SazifragaoesB 

... 

104 

officinale 

... 

22 

Scabiosa  aivensis 

... 

131 

thaliannm 

t.i 

22 

oolum^aria  .. 

!•• 

132 

Sinm  angnBtifolinm  ... 

•  •• 

111 

BQOcisa 

... 

132 

SolanacesB       

... 

185 

Scandix  Peoten- Veneris 

.  •• 

115 

Solannm  Dalcamara  ... 

.«• 

185 
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Solidago  Virganrea    ... 

... 

140 

nodosa 

... 

... 

115 

SoQohas  arvensis 

... 

163 

Tragopogon  minor 

... 

... 

160 

asper 

*•• 

163 

pratenso 

... 

... 

160 

oleraceas 

•  *• 

162 

Trifoliam  arrense 

... 

■ .. 

69 

Bparganinm  ramosam 

... 

281 

hjbridam 

-.. 

... 

70 

Bimplez ... 

... 

281 

ineamatum 

... 

69 

Speoolaria  hybrida    ... 

••• 

169 

minus 

..• 

... 

70 

Spergnla  airensis 

.«• 

41 

pratense 

*  • . 

... 

69 

Spinoa  Filipendala    ... 

*.• 

82 

proonmbens 

... 

70 

Ulinaria 

... 

82 

repens 

... 

.«• 

70 

Spiranthes  autamnaliB 

... 

264 

Trigloobin  palastre 

... 

• .  * 

271 

S  tachjs  arvensis 

... 

215 

TrilliaoesB 

... 

•  •• 

255 

Befconioa 

>.• 

214 

Triodia  decnmbens 

... 

..1 

805 

palasferiB 

... 

215 

Trisetnm  flayescens 

... 

... 

303 

sjWestris 

... 

214 

Tritioam  oaainum 

••• 

..• 

816 

StoUaria  gramiaea     ... 

... 

39 

repens 

..« 

... 

316 

Holofltea 

... 

39 

Tolipa  sjWesbris 

... 

I  •• 

278 

media 

.*• 

89 

Tossilago  Farfara 

... 

... 

139 

nliginosa 

... 

40 

Typba  latifoUa 

•■• 

... 

280 

Sjmphjtam  asperrimmn 

... 

181 

Typhaoeas 

... 

•  •• 

280 

offioinale 

.*• 

181 

Ulez  enropieas 

... 

... 

65 

Tamos  com  mania 

• .. 

255 

Gallii       ... 

... 

... 

65 

Taiiaoetnm  Tulgare   ... 

... 

116. 

nanus 

... 

. .. 

65 

Tarazaonm  Dtns-leonis 

... 

162 

Ulmaceas 

... 

... 

243 

offioinale  ... 

... 

162 

Ulmns  oampestris 

... 

... 

213 

TaznB  baooata 

... 

253 

montana 

... 

i.« 

213 

Teneriam  Soorodonia 

•  •* 

216 

UmbelUferaB   ... 

... 

•  .* 

106 

Thalamiflond 

... 

2 

Urtioa  dioioa  ... 

... 

... 

242 

ThaUotram  flaram     ... 

... 

4 

nrens  ... 

... 

.  *  • 

242 

Theeiam  hamifasam  ... 

... 

235 

UrticaoesB 

... 

... 

211 

Thlaspi  arTenae 

... 

27* 

Thrinoia  hirta 

.  a  . 

158 

Valeriana  dioioa 

.*• 

..  • 

129 

ThjmelacesB 

... 

235 

offioinalis 

••• 

•  a. 

128 

Thymus  Cham»drys... 

... 

206 

Yalerianaoeao  ... 

... 

... 

128 

Serpyllam     ... 

... 

206 

Valerianella  Anrioala 

•  • 

130 

TiliaenropsBi 

... 

43 

dentata 

... 

(•« 

130 

pjirvi/olia            ... 

... 

43 

Olifcoria 

. . . 

.  .. 

129 

TiUao6»          

... 

48 

Yerbasoam  Blattaria 

i    .. 

... 

191 

Torilij  Anthrisoas      •• 

•«  . 

lU 

nigrum 

... 

... 

190 

inf esta 

... 

115 

Thapsus 

•  *« 

... 

190 

Verbdna  offioiikftlifl    ... 

... 

217 

himta 

■•■ 

... 

78 

V0rb6IUUM89..«               ••• 

... 

217 

■afciTa 

... 

.*• 

76 

Teronic*  agrestit 

•  • . 

200 

$eg€taU8 

« . . 

*•■ 

75 

AnagalUs     ... 

.«• 

198 

Mpivxn 

••• 

... 

76 

arTiBiiaui 

i.  i 

200 

■ylratioa 

.•• 

.  •  • 

74 

Beocabnnga... 

... 

198 

tetraapemia 

..• 

t*« 

73 

Bazbamnii  ... 

••• 

201 

yiBoalmajor 

.•• 

••• 

178 

Ohsmndryi... 

..• 

198 

minor 

••« 

.•• 

178 

hederifolia  ... 

••• 

201 

Viola  aro0n«if 

*•• 

..« 

88 

montaa* 

••■ 

199 

oanina 

«•  > 

... 

82 

oiBoinalii 

••• 

199 

hirta 

••• 

... 

81 

polita 

■  •  • 

200 

odorata 

•  •  • 

••■ 

81 

•oatellata    ... 

•  • . 

197 

••• 

82 

■erpyllifolia 

. . . 

199 

RiTiniata 

. .. 

... 

82 

YibDrnam  Lantana   ... 

■  •  • 

122 

BjUatioa 

.*• 

■•• 

82 

Opnliif 

•  a. 

128 

tricolor 

•  • . 

*•■ 

88 

Tioia  angwiifoli'i 

•  •  a 

76 

YiolaoeflB 

••• 

*•« 

80 

Craooa 

■  •  ■ 

74 

graoilia 

... 

74 

Zanniohellia  palnst 

ria 

« ■  • 

285 

INDEX  OF  ENGLISH  NAMES. 


Acrid  Lettuce... 

... 

... 

161 

Bed-straW|  Lady's 

••■ 

•  •• 

127 

Agrimonj 

... 

... 

83 

Marsh 

•  •  a 

... 

128 

Hemp 

... 

.•a 

138 

Swamp 

••• 

a*. 

127 

Alder 

... 

... 

260 

Bee  Orchis 

a  .  . 

§•• 

263 

All-good 

•  •  • 

... 

226 

Beech  ...         a.. 

•  a. 

... 

250 

AILheal 

... 

... 

128 

Bell,  Blue 

... 

... 

275 

Alrike  GloTer ... 

.«• 

•  •t 

70 

Bell-flower,  Clnstered 

... 

168 

Amphibious  Knot-Grass 

.  .  a 

282 

Corn 

•  a  a 

•  ■* 

169 

Anemone,  Wood 

*t* 

... 

4 

Nettle-leayed 

... 

168 

Angelica,  Wild 

... 

... 

113 

Spreading 

•  •• 

169 

Annual  Meadow- Grass 

•  •a 

306 

Bent-grass 

.*• 

.  •  a 

300 

Archangel 

... 

aa. 

212 

Bethlehem,  Star  of 

... 

a  .  . 

273 

Arrow-Grass  ... 

*■• 

... 

271 

Betony...        ... 

*•• 

•  •• 

214 

Arroir-Head   ... 

..« 

*•• 

270 

Water ... 

... 

t  f 

194 

Ash      ,,t        ••• 

... 

•  •  . 

172 

Bindweed,  Black 

•  •• 

aa. 

284 

Antnmnal  Hawk-bit ... 

... 

159 

Field 

... 

... 

177 

Avens,  Water... 

... 

.  .. 

94 

Great 

.  .  a 

•  a. 

177 

Wood  ... 

•  a. 

•  •• 

93 

Bishop's-Weed 

•  •• 

**• 

110 

Biting  Stonecrop 

!•• 

•  •• 

108 

Barberry        ... 

.•• 

... 

U 

Bitter-cress,  Hairy 

■  •* 

•  •• 

21 

Barley,  Meadow 

.  •< 

... 

817 

Bitter-Sweet  .a. 

a  .• 

aa. 

185 

Bairen  Brome- Grass .. 

... 

314 

Birch,  Common 

•  •• 

... 

249 

Barren  Strawberry 

... 

••• 

86 

Bixd's-foot  Trefoil 

.•• 

•  .. 

71 

Bartsi%  Bed  ... 

... 

•  a* 

196 

Greater 

««t 

... 

71 

nasi!    •••        .•• 

.•• 

*•• 

207 

Bird's-nest 

... 

*•• 

265 

Wild      ... 

*■• 

aa  a 

208 

Yellow 

.•• 

a*. 

170 

Bastard  Toad-flax 

••• 

a.t 

285 

Black  Bindweed 

... 

a  a  a 

231 

Bay-leared  Willow 

a*. 

... 

245 

Bryony  a  a. 

*. 

... 

265 

Beam-Tree,  White 

... 

•  •  a 

97 

Grass  ... 

«  •  . 

•  a  a 

299 

Bear's-foot      ... 

1.. 

a.« 

13 

Horehonnd 

•  •• 

•  •• 

215 

Bed-straw,  Heath 

... 

a  a  a 

127 

Knapweed 

aa. 

... 

152 

Hedge 

*•• 

«  .a 

126 

Mediok... 

a  a. 

... 

67 

aso 


Blaok  Kastard 

•  a. 

.  .  a 

24 

Bagloss 

... 

aa. 

180 

Poplar  .. 

•  •  • 

•  .  . 

249 

Viper's 

•  • . 

a  a. 

181 

Thorn    .. 

... 

■  «  a 

80 

Balboaa  Crowfoot 

•  •* 

1  •• 

11 

Bladder  Campion 

■  .. 

•  aa 

35 

Bollace 

a  a. 

... 

80 

Blinkg,  Water... 

•  a. 

a  •• 

101 

B  air  ash 

... 

...280,287 

Bine  Bell 

•  .. 

•  •* 

275 

Bar-Marigold ... 

•  .9 

•  a* 

149 

Bottle,  Com 

I*. 

•  •  • 

152 

Three-cleft 

... 

149 

Fleabane 

I.. 

... 

139 

Bar-Beed,  Branched ... 

.•• 

281 

Bherardia 

•  *• 

... 

121 

Upright 

■  .  . 

»•* 

281 

Bog  Bean 

•  ■  . 

•  •  a 

175 

Bamet,  Salad. •. 

... 

... 

83 

Stitohwort 

•  ■  • 

« •  • 

40 

Saxifrage 

... 

*.a 

111 

Borage ...        ... 

•  ••» 

•  a. 

179 

Small 

.  .  • 

a«. 

83 

Bottle  Sedge    .. 

•  .a 

•  •  • 

292 

Bash  Vetch     ... 

8.  a 

.«  . 

76 

White  ... 

•  •• 

•  •  1 

35 

Batcher's  Broom 

aaa 

.  •  • 

272 

Box      ...         . .  • 

••* 

a.. 

236 

Batter  Bar 

.  •  • 

•  *  . 

138 

Brandj-bottle ... 

•  * 

a*. 

14 

Batter  caps     ... 

•  •  a 

•  «B 

11 

Branched  Bar-reed 

•  a  a 

a.. 

281 

Batterfly  Orchis 

i.a 

.  •  . 

263 

Briar   ... 

... 

•  a* 

95 

Baxbaam's  Speedwell 

•  •  . 

201 

Broad  Dook    ... 

a  •• 

•  ■  . 

230 

Pondweed 

a. a 

•  aa 

28  fc 

Caltrops,  Water 

.  ■ 

.  •  • 

284 

•leaved  Moase-ear 

a    • 

40 

Small  Water 

•  •  . 

285 

Willow  herb 

•  •• 

99 

Campion  Bladder 

... 

... 

35 

Brome-Graas,  Barren... 

•  a. 

314 

Bed  ... 

•  a. 

.*• 

86 

False 

... 

•  a  . 

316 

White 

a.t 

8»« 

36 

Field 

aa. 

a  •  a 

815 

Canary  Grass 

>■• 

•  •  . 

296 

Hairy 

... 

*•( 

813 

Capitate  Mint 

a. a 

... 

204 

Heath  Falie 

•  aa 

316 

Carline  Thistle 

a.l 

a.. 

149 

Bye 

... 

•  •• 

814 

Carnation  Grass 

•  •• 

a  •  a 

290 

Smooth 

■  •  . 

815 

Carrot,  Wild 

.a* 

•  •  a 

114 

Upright 

a*. 

813 

Cat's- ear,  Long  rooted 

aaa 

158 

Brook-lime 

«  ■  f 

•  t  a 

198 

Cat  Mint 

•  •  . 

it. 

210 

Broom             . . . 

■  •  • 

•  •  a 

66 

Cat's  Valerian... 

•  •  . 

•  «a 

128 

Bntoher's 

•  .  « 

aa. 

272 

Celandine  Greater 

... 

aaa 

17 

Broom-rape,  Small 

•  .  . 

a  a. 

188 

Lesser 

... 

■  •• 

10 

TaU    ... 

*•• 

.•• 

187 

Celery -leayed  Crowfoot 

•  •t 

9 

Bryony,  Blaok 

a  a* 

•  a. 

255 

Centaory 

a.i 

a.. 

174 

Bed    ... 

•  •• 

a  aa 

101 

Chamomile     ... 

f 

aa. 

143 

Back-bean 

•  a  a 

•  •  a 

175 

Com 

■  •• 

aa. 

148 

Back- thorn     ... 

•  •. 

•  •• 

63 

Wild 

•  ■  a 

t«« 

144 

Back-wheat    ... 

•  aa 

ai* 

234 

Changeable  Soorpioi: 

i-grass 

•  •• 

184 

Bagle 

a.. 

•  •  a 

2L6 

Charlock 

•  •  a 

a. a 

25 

331 


CharlooV,  Jointed 

... 

.«■ 

28 

Cotton  Thisl^le 

a  a  . 

a  .. 

153 

Cherry,  Dwarf 

... 

... 

81 

Conoh  Ghrass    ... 

... 

... 

316 

Wild  ... 

... 

... 

81 

Cow  Chervil    ... 

... 

... 

116 

Chervil,  Cow  ... 

•.. 

... 

116 

Parsnep   ... 

•  •■ 

a  a  a 

114 

Rongh 

... 

... 

116 

Wheat      a.. 

*  .  f 

... 

194 

Wild  ... 

... 

a  •  . 

116 

Cowslip 

... 

a  a  . 

218 

Chestnut  Sweet 

■  • . 

... 

251 

Crab  Tree        ..• 

.  .• 

a  a. 

96 

Chiokweed.  Common 

... 

.*. 

39 

Crack  Willow... 

a  .* 

... 

246 

Great 

... 

a  .  . 

40 

Crane's-bill,  Cnt  leaved 

a  .  . 

47 

Chioory 

••• 

... 

158 

Dusky 

-.• 

a  .. 

47 

Cinqnefoil,  Creeping 

... 

... 

85 

Long-stalked 

.*• 

47 

Clary   •••         ..• 

... 

... 

205 

Meaodw 

.  .  a 

47 

CleaverB          ... 

... 

... 

126 

Round-leaved 

>    •*• 

47 

Clover  Alsike  ... 

*•• 

... 

70 

Shining 

Itl 

48 

Dodder... 

..• 

... 

178 

Creeping  Cinque-foil 

•  •• 

..  • 

85 

Dntoh  ... 

.<• 

... 

70 

Crow-foot 

a  a* 

... 

11 

Pnrple 

... 

... 

69 

Fescue-grass 

... 

312 

White  ... 

... 

... 

70 

Jenny 

a  a  . 

... 

219 

Clustered  Bell  flower... 

i  .• 

168 

Soft-grass 

... 

... 

801 

Dock 

•*• 

... 

229 

Spike- rusl 

L... 

•  ** 

286 

Cook's-foot  Grass 

... 

... 

310 

Thistle 

... 

*.. 

155 

Head  ..i 

... 

... 

78 

Cress,  Hairy  Bitter 

... 

*•• 

21 

Codlins  and  Cream 

... 

... 

99 

Hairy  Rook 

... 

•  •• 

21 

Colt*s-fooi 

... 

•  •• 

139 

Marsh  Yellow... 

... 

20 

Colnmbine 

■•• 

•  •• 

13 

Penny  ... 

a  a. 

... 

27 

Comfrey         ••• 

... 

... 

180 

Swine's 

... 

... 

28 

Com  Bell-flower 

... 

... 

169 

Thale   ... 

•  •• 

•  •• 

22 

Blne-Bottle 

..• 

... 

152 

Wall     ... 

•  *. 

t«» 

22 

Chamomile 

... 

.  .1 

143 

Water  .•• 

... 

•  •• 

19 

Cockle    ... 

«  a  . 

... 

36 

Winter... 

a  a  1 

... 

20 

Crowfoot 

•  •• 

•  •• 

12 

Crested  Hair-grass 

•  *. 

•  •• 

305 

Feverfew 

■  •• 

..• 

144 

Cross-wort 

..t 

•  •• 

126 

Gromwell 

•  •  . 

•  •■ 

183 

Crow-foot,  Bulbous 

•  •• 

•  •# 

11 

Marigold 

... 

... 

145 

Celery-leaved 

.  . 

9 

Mint 

... 

•  I* 

204 

Com... 

..• 

•  •• 

12 

Rose       ... 

... 

a  a  • 

15 

Creeping 

t.l 

... 

11 

Salad     ... 

... 

... 

129 

Small -flowered 

•  •• 

12 

Sow-thistle 

•  *• 

... 

163 

Upright 

..• 

..• 

11 

Sparry  ... 

•  •• 

•  •• 

41 

Crow  Garlio    .„ 

... 

..• 

274 

Wonndwort 

... 

■  •• 

215 

Cuokoo-flower... 

•  •• 

.a* 

22 

Cotton*Gra88  ... 

.*• 

... 

287 

Pint    ... 

•  »l 

l.« 

281 

332 


Cad  freed 

■  ■ . 

•  ■  • 

141 

Dwarf  Sparge 

••. 

... 

289 

Curled  Dock    ... 

... 

.  •* 

230 

Dyer's  Greenweed 

•• 

... 

65 

Corranfc,  Red  ... 

•■. 

... 

104 

Cat-leayed  Crane's-bell 

*•• 

48 

Early  Hair-grass 

•*■ 

•  *• 

803 

Dead-nettle 

..t 

211 

Purple  Orchis 

... 

259 

Scorpion-grass 

a  .  • 

184 

Daffodil           ... 

••t 

•  «  • 

233 

Earth  Nut 

*•• 

... 

111 

Dai87 

••* 

... 

139 

Elder    ...         ..« 

... 

a  a  . 

128 

Dandelion 

#•• 

•  •• 

162 

Elm,  Common 

.  •. 

... 

243 

Dark  Mullein  ... 

••• 

•  •• 

190 

Wych     ... 

... 

.  .  • 

243 

Dark-winged  Orohia 

•  .< 

•  •• 

259 

Enchanter's  Nightshade 

a  .  a 

100 

Dead-nettle,  Cat-leaded 

•  • 

211 

Everlasting  Tare 

... 

a  .  . 

76 

Bed 

... 

•  •■ 

212 

Eye-bright 

••t 

a.* 

196 

White 

*•• 

... 

212 

DeyilVbit       ... 

••• 

.•• 

132 

False  Brome-graas 

... 

a.t 

816 

Dewberry 

.  *. 

.  .  ■ 

93 

Heath 

a  a  a 

816 

Dook,  Broad   ... 

!•• 

•  *• 

230 

Oat 

... 

•  •• 

804 

Clustered 

•  •. 

•  •a 

229 

Fat  Hen 

..« 

•  •• 

225 

Curled  ... 

•  *  • 

... 

230 

Feathered  Water  Milfoil 

a*. 

101 

Great  Water 

... 

•  •  • 

2  30 

Felwort           ... 

• .. 

•  •• 

175 

Bed-veined 

•  •• 

•  .. 

229 

Fennel,  Water 

••• 

•  ■  • 

7 

Dodder,  Clover 

.  .  .' 

... 

178 

Fescue,  Common  Meadow 

aa. 

318 

Lener 

... 

... 

178 

Creeping 

... 

t** 

812 

Dog  BoBe 

•  •• 

... 

95 

Giant ... 

••■ 

•  •• 

312 

Trailing 

... 

..« 

96 

Bat's-tail 

• .. 

... 

811 

Violet      ... 

•  •• 

•  i. 

32 

Sheep's 

••1 

•  •« 

811 

Dog's  Mercury 

•  * 

•  .  • 

239 

Tall  Meadow 

... 

812 

Dog's-tail  Grass 

..• 

>  •  . 

310 

Fever-few 

•  >. 

•  •• 

144 

Dogwood 

t.l 

.  •  * 

117 

Com 

*•• 

•  *• 

144 

Dove's-foot 

... 

•  •t 

48 

Field  Bindweed 

■•■ 

a*  a 

177 

Downy  Oat-grass 

... 

•  •• 

304 

Brome-grass 

... 

.«• 

815 

Drop  wort 

•  •* 

•  •* 

82 

Gentian  ... 

... 

... 

175 

Water 

... 

..• 

112 

Hedge-Parsley 

••t 

aa. 

115 

Duckweed,  Gibbous 

... 

.  a  . 

283 

Madder  ... 

••• 

aa  . 

124 

Greater 

•  •  . 

.*• 

283 

Scabious 

... 

aa. 

131 

Ivy-leaved 

•  *. 

283 

Soorpion-grasa 

I... 

■  •  a 

184 

Duflky  Crane's-Bill 

... 

... 

47 

Wood-Bush 

•  a. 

a  a. 

279 

Dutch  Clover ... 

... 

... 

70 

Figwort,  Knotted 

... 

a  a. 

193 

Dwarf  Cherry 

•  •  . 

•  •  . 

81 

Fiorin  Grass  .,< 

... 

•  •• 

301 

Dark -winged  Orchis  ... 

259 

Fir,  Scotch      ... 

... 

•  «  a 

254 

Mallow 

•  I  • 

•  «• 

43 

Flag,  yellow    ... 

•  •• 

at. 

267 

888 


Flattened  Meadow  Grass 

.§• 

807 

Goat-weed      

••• 

110 

FIaz,  Common 

a  .. 

61 

Grass,  Carnation        ... 

■If 

390 

Forging 

•  •• 

51 

Cotton            ••• 

.•• 

287 

Fleabane          •• 

•  •• 

140 

Gray  Field  Speedwell 

••• 

200 

Bine 

..• 

139 

Sedge      ...        t.t 

.*• 

290 

Flea  Sedge     ... 

.•• 

289 

Green  Hellebore        ... 

... 

18 

Floating  Foz-tail  Grass 

... 

298 

Field  Speadwell 

... 

200 

Flote-Grass     ... 

..I 

•  *  . 

308 

Greenweed  Dyer's      ... 

... 

65 

Flowering  Bosh 

.*• 

•  .• 

270 

Green-winged  Orchis 

... 

268 

Flaellin 

... 

*•• 

192 

Gromwell        ...        ••• 

.*• 

182 

Fly  Orchis      ... 

••• 

•  •• 

264 

Corn            ••• 

••• 

183 

FooVs  Parsley 

.•# 

... 

112 

Gronnd  Ivy     

..• 

210 

Forget-me-not 

... 

... 

183 

Groundsel       

. .. 

147 

Foz-Uil  Grass 

••* 

... 

293 

Gronnd  Thistle 

... 

167 

Floating 

..• 

298 

Gnelder-Bose,  Common 

... 

128 

Fragrant  Orohis 

... 

... 

261 

Mealy 

... 

122 

French  Willow 

... 

9S 

1,246 

Frog  Orchis    ... 

... 

... 

282 

Hair-bell         

*•• 

169 

Frog*8  Lettnoe 

.. 

... 

284 

Hair-grasSi  Crested  ... 

... 

806 

Fnmitorj 

... 

... 

17 

Early 

•  a  • 

303 

Forze 

... 

... 

66 

Silvery   ... 
Tofted    ... 

... 
.  a  . 

802 
802 

Garlio,  Crow  ... 

... 

... 

274 

Waved    ... 

.•• 

302 

Hedge  Mnstard 

... 

23 

Hairy  Brome-Grasi  ... 

... 

313 

Gentian,  Field 

... 

... 

176 

Bitter-oress     ... 

•  •• 

21 

Grermander  Speedwell 

... 

198 

Bock-cress 

.*• 

21 

Giant  Fescae  grass 

... 

.at 

312 

Sfe.  John's  Wort 

... 

46 

Gibbons  Dock  weed 

... 

«•« 

288 

xckre     •••        .(• 

•  •• 

73 

Oilliflower 

... 

... 

19 

Violet 

... 

8L 

Gipsy -wort 

*•• 

... 

205 

Wood-Bnsh     ... 

«•• 

279 

Gladden 

... 

... 

268 

Hammer  Sedge 

... 

292 

GlancoQS  Sedge 

... 

.«. 

291 

Hand  Orohis,  Spotted 

.  •  • 

260 

Goat's-beard   ... 

••• 

*•• 

160 

Hard  Bosh     .*•        ..• 

a. 

.277 

Goldilocks       .•• 

... 

... 

10 

Meadow-grass    ... 

•  .. 

309 

Golden  Bod     ... 

... 

... 

140 

Hare's  foot  Trefoil    ... 

... 

69 

Golden  Saiifra^ 

... 

... 

105 

Hastate  Orache         ... 

... 

228 

Good  King  Henry 

... 

... 

226 

Hawk-bit,  Antomnal 

... 

159 

Gooseberry     ... 

... 

... 

104 

Boogh 

... 

159 

Goosefoot,  Bed 

... 

«  •• 

226 

Hawk's-beard,  Smooth 

... 

168 

Gocsegrass      ... 

.•• 

•  •• 

126 

Hawk-weed,  Mouse-ear 

••• 

166 

Gone  •••        i.t 

••• 

•  .* 

65 

Hftwthom       •••        ••• 

.•« 

96 

334 

Hazel  Nat 

• . . 

»  •  . 

251 

Iron- Wort 

••• 

•  a. 

213 

Heath  Bedstraw 

«•. 

•  •1 

127 

xvy        .••          *•• 

>•• 

«•• 

117 

False  Brome  Grass 

i.i 

816 

Gronnd    ... 

••• 

... 

210 

Grass    ... 

... 

805 

lyy-leaved  Duckweed 

... 

Heather          .., 

... 

170 

Bannncnlns 

*>• 

9 

Heart*B-ease   ... 

... 

88 

Speedwell 

... 

201 

Hedge  Bedstraw 

•  .  . 

126 

Toad-flax ... 

.•t 

191 

Hastard 

... 

22 

Grarlio 

... 

28 

Jaok-by-the-Hedge 

■•• 

... 

23 

Parsley,  Field 

a*. 

115 

Jacob' s-Ladder 

••• 

... 

176 

Knotted 

... 

115 

Jenny,  Creeping 

••• 

*•• 

219 

Spreading 

.*• 

115 

Jointed  Charlock 

*•• 

•  •• 

28 

Upright 

... 

114 

... 

*•• 

278 

Woundwort 

••f 

... 

214 

Juniper 

... 

•  •• 

253 

Hellebore,  Green 

... 

•  >  . 

18 

Helleborino     ... 

... 

«  •  . 

266 

Kidney  Vetch 

••• 

•  •• 

72 

While 

... 

... 

266 

Knapweed,  Black 

... 

.a. 

152 

Hemlock 

••• 

112 

.117 

Great 

••■ 

.at 

153 

Hemp  Agrimony 

• . . 

... 

138 

Knapwell 

••• 

•  aa 

42 

Netile,  Common 

••■ 

213 

Knot-grass 

.*• 

a*. 

234 

Bed 

■  ■ . 

.. . 

213 

Amphibi 

ions 

... 

232 

Wild     ... 

.•• 

... 

218 

Pale 

... 

*.• 

233 

Henbane 

*•• 

•  .• 

186 

Knotted  Figwort 

... 

•  al 

193 

Henbit 

... 

..• 

211 

Hedge-Parsley 

aa. 

115 

Herb  Paris      ... 

... 

... 

255 

Spnrrey 

.•• 

•  •• 

87 

Herb  Robert  ... 

*  • . 

... 

49 

High  Taper    ... 

*>• 

.•• 

190 

Lady's  Bedstraw 

a.l 

•  •• 

127 

Hogweed 

.*• 

... 

114 

Fingers 

•  a. 

•  •• 

72 

Holly 

... 

... 

171 

Mantle 

i.* 

•  ■• 

84 

Honeysnckle  ... 

... 

r  *■ 

123 

Smock 

... 

.at 

22 

Hop     ...        ... 

•  a* 

*•• 

2i2 

Tresses 

•— 

•  •• 

264 

Trefoil      ... 

... 

... 

70 

Laarel,  Spnrge 

... 

•  •• 

235 

Lesser 

... 

*•• 

70 

Lamb's  tongne 

... 

•  *• 

220 

Horehonnd,  Blaok 

... 

... 

215 

Lease  Toad- flax 

... 

... 

192 

Hornbeam 

.  .. 

... 

252 

Lettuce,  Acrid 

a  .. 

... 

161 

Horned  Pondvvecd 

■  1  • 

... 

285 

Frog's 

... 

•  a  . 

284 

Horse  Badish 

... 

."  • 

26 

Lime  Tree 

•  •• 

•  •• 

43 

Horse  shoe  Vetch 

... 

... 

77 

Liug     

•  •• 

.  .  a 

170 

Honnd's  Tongue 

... 

... 

179 

Liquorice,  Wild 

... 

... 

66,72 

Hoaseleek 

... 

... 

103 

Live-long 

... 

•  •• 

102 

Long-headed  Poppy  ... 

... 

16 

9^ 


Long. podded  Willow-herb 

•  •• 

99 

Meadow -grasF,  Wood 

•  .. 

806 

Prickly. headed  Poppy... 

15 

Rtio  ... 

... 

•  *  . 

4 

-rooted  Cat's  Ear 

•  •  • 

158 

Saxifrage 

••• 

.a. 

105 

•stalked  Crane 

I's-bili 

»  •  . 

43 

Saffron 

••• 

••• 

276 

Lopgrass 

..« 

•  •  . 

315 

Sweet 

... 

... 

82 

Loose*  wort     ... 

•*. 

•  •• 

193 

Meadow,  Fesoae-gra8s,Common 

309 

Lnceme 

... 

••• 

67 

Tall  ... 

309 

Lungwort        ..• 

... 

.*• 

182 

Yetohling 

•• 

... 

76 

Mealy  Gnelder-Bose ... 

.  ■  a 

122 

Maoe,  Beed     ... 

... 

... 

280 

Mediok,  Black... 

... 

•t« 

67 

Madder,  Field... 

!•• 

... 

124 

Melio  Grass     ... 

... 

•  •• 

806 

MalloWi  Common 

... 

... 

43 

Melilot 

t.« 

a.t 

68 

Dwarf 

•  •• 

*•• 

43 

Meroory,  Dog's 

..a 

aa. 

289 

Musk... 

... 

... 

42 

Mignonette^  Wild 

•  •• 

•  •• 

29 

ManUe,  Lady's 

... 

•  •• 

84 

MilfoO...          ... 

•  •• 

•  •1 

142 

Maple,  Common 

•  •• 

I*. 

46 

Feathered  Water 

.  .  a 

101 

Marigold,  Com 

•  .  . 

.  •• 

145 

Milk.Yetoh,  Sweet 

aa. 

... 

72 

Bar 

•  •• 

... 

149 

-wort 

a.* 

... 

88 

Marsh 

•  •• 

... 

12 

Millet  Grass    ... 

... 

... 

299 

Marjoram 

•  ■• 

a  •  • 

206 

Mint,  Capitate 

... 

a*. 

204 

Marsh  Bedstraw 

... 

•  a. 

128 

Cat 

... 

... 

210 

Marigold 

•  •• 

i«. 

12 

Corn 

■  •  . 

... 

204 

Orchis  ••• 

*■• 

•  «. 

260 

Bonnd-leaved 

... 

... 

204 

Bagwort 

!•• 

... 

148 

Spear     ... 

... 

a  ■• 

203 

Speedwell 

*.• 

.  .a 

197 

Whorled 

... 

... 

204 

Thistle ... 

•  •• 

.a. 

156 

Moenohia,  Upright 

a. 

a*. 

41 

Valerian 

•  •• 

.a. 

129 

Money-wort    ... 

•  .. 

... 

219 

Willow-Herb 

... 

a.a 

100 

Mosohatel 

.  .. 

a.« 

121 

Wort,  Lesser 

... 

a  a. 

109 

Moth  Mallein ... 

... 

... 

191 

Pocambent 

... 

109 

Mountain  Speedwell 

... 

• .« 

199 

Woundwort 

».. 

.a* 

215 

Mouse-ear,  Broad-leaved 

... 

40 

Yellow,  Cress 

... 

... 

20 

Narrow.leaved 

..a 

41 

Matfellon 

•  •» 

•  ■  . 

168 

Hawkweed 

... 

165 

Mayweed,  Stinking 

■  •1 

..a 

143 

-Tail     ... 

•  «. 

a.a 

5 

Meadow  Barley 

... 

... 

317 

Mngwort 

... 

•  ■• 

146 

Crane's-bill 

I   •.. 

... 

47 

Mallein,  Dark... 

... 

... 

190 

Grass,  Annual 

•  •• 

306 

Great 

.  .  * 

... 

190 

Common 

... 

807 

Moth 

... 

... 

190 

Flattened 

i. 

807 

Musk  Mallow ... 

... 

.  •  a 

42 

Hard.. 

•  f  • 

309 

Orchis    ... 

•  .  . 

■  ■  ■ 

264 

Kongh 

... 

307 

Thistle  ... 

■  a  • 

... 

154 

SM 


Mitttard,  Bltok 

a  .. 

24 

Oz«eye..t        *•« 

... 

a  •  a 

145 

Garlic  Hedge 

23 

Ox-tong^e      ... 

... 

•  •• 

161 

Hedge 

tf« 

22 

White 

•  •• 

25 

Pale  Knot-grass 

a  •  . 

••• 

233 

Narrow-leayed  Moiue-ear 

41 

Pansy 

... 

... 

83 

OatQrasi 

304 

Paris,  Herb     ... 

•  a. 

•  •• 

255 

Water  Pannep 

111 

Parsley,  Fool's 

9— 

••• 

112 

Needle,  ShepberdA* 

•  .  . 

.*• 

115 

Hedge 

... 

114,115 

Whin  ... 

.  •. 

..* 

66 

-Piert 

... 

*•• 

84 

Nettle,  Common 

•  •• 

a.l 

242 

Parsnep          ... 

»•• 

■  a  . 

113 

Small 

!•• 

§•• 

242 

Cow    ... 

•  a. 

a  •  a 

114 

Kettle-leaved  Bell-flower 

a*. 

168 

Water... 

a.. 

.•• 

111 

Nightshade,  Snohanter'i 

atl 

100 

Pea,  Tuberoas  .. 

... 

•  •• 

77 

Nipple  wort    ... 

..« 

.a* 

167 

Pearl  wort 

t.« 

a*. 

37 

Nut,  Haael      ... 

•  ■• 

a  a. 

251 

PelUtory,  Wall 

••• 

.*• 

241 

Pendolons  Sedge 

*•• 

•  »• 

290 

Oaik     «««        •«• 

•  •t 

•  a  a 

251 

Penny  Cress    .a. 

•  •* 

.*• 

27 

Oat»  Falie      ..« 

•  •• 

•  •• 

804 

Boyal  a.. 

... 

•  •• 

205 

Oafe-gnyis,  Downj 

•  •• 

•  •• 

804 

Pepper  Saxifrage 

a  .  . 

•  •• 

lis 

Narrow 

•  •• 

a  at 

804 

Wall        a.. 

aa. 

..» 

103 

Yellow 

•  •• 

•  •• 

803 

Water... 

•  •• 

a  at 

233 

Old  ICan's  Beard 

... 

•  •< 

8 

Wort,  Common 

.  •• 

27 

Oppoeite-leared  Golden-Saxi- 

Perfoliate Pondweed 

... 

•  .■ 

284 

frage 

• 

•  M 

106 

Periwinkle,  Greater 

a  a  . 

.■• 

173 

OraohOi  Common 

•  •• 

.«• 

228 

Lesser 

a  a. 

... 

178 

Hastate 

.t. 

a  a  • 

228 

Persicaria,  Common 

a*. 

•  •* 

288 

Upright 

-••.■ 

..• 

228 

Petty  Spurge  ... 

a  a  a 

•  •• 

288 

Orchis,  Bee     .. 

i  •• 

•  «l 

263 

Whin    ... 

a  a. 

•  •• 

66 

Batterflj 

.■• 

.  •• 

263 

Pignat 

•  a  a 

aa* 

111 

Dwarf  Dark-winged... 

259 

Pilewort          ... 

i.* 

•  •• 

10 

Early  Porpl 

e... 

... 

259 

Pimpernel,  Scarlet 

•  •# 

aa. 

219 

Fly     ... 

... 

•  al 

264 

Yellow 

a  a. 

.  a  a 

219 

Fragrant 

•  at 

»•• 

261 

Plantain,  Water 

■  .t 

*•• 

269 

Frog  ... 

•  •• 

•  •• 

262 

PloDghman's  Spikewaid 

a  a. 

140 

Green- winged 

•  *• 

258 

Pondweed,  Broad 

a.« 

••• 

284 

Harsh 

•  .f 

•  i. 

260 

Homed 

•  a  . 

•  a. 

285 

Mask.., 

... 

a  a* 

264 

Perfoliate 

•  •t 

284 

Pyramidal 

ta« 

•  ■• 

261 

Shining 

•  •* 

a.. 

284 

Spotted  Hand 

•  •• 

260 

Poplar,  Black ... 

aat 

•  *• 

249 

Orpine...         ... 

•  t* 

•  •• 

102 

White... 

a.t 

*•• 

249 

a.» 

«•• 

247 

Poppy,  Common  Bed... 

•  •• 

15 

887 


Fbppy,  Long-headed 

... 

..t 

16 

Beed  Alaoe 

... 

•  •• 

280 

Long  Prioklj- 

headed... 

16 

Best-harrow    ... 

•«. 

... 

66 

Pricklj  Sedge... 

... 

.•• 

289 

Bib  wort 

... 

t*. 

220 

Sow-thistle 

•• 

.*• 

163 

Biyer  Sedge    ... 

••• 

■  a  a 

293 

Prickwood       ... 

... 

••• 

62 

Great 

... 

a  a  . 

293 

Primroee 

... 

... 

218 

Bobin,  Bagged 

••• 

•  •• 

35 

Priyet  »••         ••• 

•*< 

... 

172 

Book-cress,  Hairy 

..• 

■  •• 

21 

Proonmbent  Uanhworfc 

•■• 

109 

Bose,  Common 

..• 

a  a  . 

80 

Wood  Sorrel 

••• 

60 

Booket,  Yellow 

••• 

a  a  a 

20 

Purging  Flax  ... 

••• 

••• 

61 

Bod,  Golden    ... 

... 

... 

140 

Parple  Clover... 

..• 

... 

69 

Shepherd's 

••• 

•  •fl 

131 

Orohis,  Barlj 

'••• 

... 

269 

Bose  Bay        .•• 

... 

•  •• 

98 

Willow 

*•• 

... 

247 

Com       ... 

.•• 

.•• 

16 

Purslane,  Water 

••• 

.  .* 

97 

Dog 

... 

... 

96 

Pyramidal  Orobia 

*•• 

..• 

261 

Guelder  ... 

•t« 

..122,128 

Willow  ... 

... 

... 

246 

Quaking  Gran 

.*• 

... 

809 

Bough  Cherril 

... 

... 

116 

Quinanoj-wort 

i  .* 

§•• 

124 

Hawkbit 

... 

.a. 

169 

Meadow  Grass. •• 

•  •• 

807 

Bagged  Bobin... 

... 

••• 

86 

Sedge,  Great 

... 

•  •• 

289 

Bagwort 

.•t 

... 

147 

Bound-headed  Bampion 

•  •• 

167 

Marsh 

... 

••• 

148 

-leayed  Crane 

's.biU 

.  .  • 

48 

Bampion,  Bonod-headed 

•*• 

167 

Mint 

... 

•  •• 

204 

Bamsons 

.  • . 

■•• 

874 

Toad-flax 

•  •« 

198 

Bannncnlos,  Ivj-leared 

••• 

9 

Bue,  Meadow  ... 

... 

•  •• 

4 

Baspbeny 

... 

••• 

90 

Bush,  Common 

... 

•  •• 

277 

Bat's  tail  Fesone  Grass 

•  •• 

811 

Flowering 

••■ 

a  a  . 

270 

Battle,  Bed     ... 

... 

..• 

196 

Hard     ... 

••• 

•  •• 

277 

Yellow... 

••• 

••• 

196 

Jointed ... 

•.• 

... 

278 

• .  t 

.*• 

196 

Soft 

... 

•  •• 

277 

Bryony   ... 

... 

... 

101 

Toad      ... 

... 

.«• 

278 

Campion... 

... 

••* 

86 

Wood     ... 

... 

a  .  a 

879 

Corrant  ... 

... 

••■ 

104 

Bye  Brome-Grass 

... 

... 

814 

Dead-nettle 

... 

... 

212 

Grass 

... 

•  •• 

817 

Guosefoot 

.  • . 

... 

226 

Hemp-nettle 

«•• 

■•• 

218 

Saifiron,  Meadow 

... 

■  •• 

276 

Battle     ... 

... 

... 

196 

Sage,  Wood    ... 

*•• 

... 

216 

Veined  Dock 

... 

(•* 

229 

Sainfoin 

... 

•  *< 

78 

Beed    ...        ••• 

... 

... 

300 

Salad  Burnet  ... 

a  .. 

a  a  a 

88 

Grass 

.•• 

... 

297 

Sallow  ... 

■  .  . 

..« 

247 

Great  Water 

... 

808 

Great   ... 

•  a. 

i.« 

248 

Sandworfci  Three-nerred 
Thyme-leaved 

Baniole,  Wood 

Sanoe-ftlone    

Saw-wort        ...         ... 

Saxifrage,  Bnrnet 

Meadow  ... 
Pepper     ... 
Three-leared 
Soabioiu,  Field 

Small 
Soarlefc  Pimpernel     ... 
Soorpton-graM,  Changeable 

Earlj 
Field... 

SootoH  Fir      

Sedge,  Bottle 

f  lea     ...         .  • . 

Glanooas 
Great  Rirer  ... 
Great  Bongh ... 
Grej    ...         ... 

Hammer        ..i 

Pendolona 

Prickly 

Rirer  ...        .•• 

Yemal  ..• 

Wood  ... 
Yellow 
Self  Heal 
Sheep's  Sorrel 
Fesone 
Shepherd's  Needle 
Pnrse 
Eod 
Shefardiai  Blue 
Shining  Crane's-bill  ... 

Pondweed    

Short-podded  Willow-Herb  ... 
Silver  Weed    ... 
SilTeiy  Hair-grass 


•«• 


••• 


#•• 


••« 


•#• 


t*« 


!•• 


!•« 


•  •• 


88  SknlUoap        

38  Lesser 

109  Sloe     

23  Smock,  Lady's 

151  Smooth  Brome-gpraas... 

Ill  Hawk's-beard 

105  Tare 

113  Snakeweed      

105  Snapdragon,  Leaser  ... 

131  Sneeaewort     

133  Snowdrop        

219  Soapwort        

184  Soft-grass       ..•         ... 

184  Creeping  ... 

184  SoftRnsh       

254  Solomon's  Seal 

292  Sorrel 

289  Sheep's 

291  Wood     

293  Sow-thistle     

289  Com 

290  Prickly    ... 

292  Spear  mint     

290  Thistle... 

289  -wort,  Lesser  ... 

293  Speedwell,  Bnzbanm's 

291  Common  ... 

292  Germander 
292  Green  Field 
209  Grey  Field 
231  lyy-leayed 
811  Harsh      ... 
116  Mountain 

27  Thyme-leared 

131  Wall 

124  Water      ... 

49  Spikenard,  Ploughman's 

284  S  pike-msh,  Creeping. . . 

100  Tufted    ... 

85  Spindle  Tree 

302  Spotted  Hand  Orchis 


••t 


*•• 


*•• 


••• 


••• 


208 
209 
80 
22 
316 
163 
73 
232 
191 
142 
269 
34 
301 
801 
277 
271 
231 
281 
60 
162 
162 
162 
203 
155 
10 
201 
199 
198 
200 
200 
201 
197 
199 
199 
203 
198 
140 
286 
287 
62 
260 


*#« 


t»f 


••• 


Spreading  Bell-flower 

Hedge  Parsley 
Spnrge,  Dwarf 

Lanrel  *•* 

Petty 

Son 

Wood 
Spnrrey,  Knotted 
Spnrryi  Com  ...         ••• 

Sqnare-stslked  St.  John's  Wort 

Star  of  Bethlehem 

Star- wort.  Water       

Stinking  May- Weed 

Stitohwort,  Bog         ... 

.Greater    ...         ••• 

Lesser 

St.  John's>wort|  Common     ... 

Hairy  ... 

Square  Stalked 

Trailing 

Upright 
Btone-orop,  Biting    ... 
White      ... 
Stonewort 
Stork's-BiU 
Strawberry 

Barren   .  • . 
Snooory  ... 

Sulphur -wort 

Sun  Spurge 

Swamp  Bedsit  raw      ... 

DWeQO  ••«  .«•  ... 

Sweet  Chestnut 

Milk  Yetch      ... 

Violet  ...         ... 

Woodruff 
Swine's  Cress 
Sycamore        

Tall  Broom-Bape 
Meadow  Fesoae 


... 


*«  I 


••• 


.•• 


Ml 


•  •• 


•  •• 


•  «• 


•  •# 


169  Tansy 

115  Tare,  Ererlasting 

239  Hairy    ... 
235  Smooth 
238  Teasel 

287  Thale-Cress     ... 

288  Thistle,  Carline 
87  Cotton 
41  Creeping 
44  Ground 

273  Marsh 

240  Musk 
143  Spear 

40  Welted 

89  Woolly-headed 

89  Three-oleft  Bur  Marigold 

44  Three-leaved  Saxifrage 

48  Three-nerved  Sandwort 

44  Thyme  

45  Thyme-leaved  Sandwort 

45  Speedwell 
103                    Water 

102  Timothy  Grass 

110  Toad-flax,  Bastard     ... 

49  Ivy-leaved 
87  Least 

86  Bound-leaved 

158  YeUow     ... 

118  Bush 

237  Tooth  wort      

127  Tormentil        

24  Trailing  Dog  Bose     ... 
251  St.  John's-wort 

72  Traveller's  Joy 

81  Trefoil,  Bird's-foot    ... 
125  Greater  Bird's-foot 

28  Hares-foot 

46  Hop      ... 
Lesser  Hop 

187  Tuberous  Pea 

812  Tufted  Hair-Grass    ... 


■•• 


Mff 


•  •• 


.•• 


••• 
•  •• 


•  •• 
••• 
••• 

•  •• 


146 

76 

78 

73 

181 

22 

149 

153 

155 

157 

157 

154 

155 

154 

155 

149 

105 

88 

206 

88 

199 

257 

297 

285 

191 

192 

192 

192 

279 

188 

86 

96 

45 

8 

71 

70 

69 

70 

70 

77 

802 


340 


Tafted  Spike-Basli 

•*• 

... 

287 

Water  Caltrops,  Small 

.«• 

885 

Vetoh 

... 

... 

74 

Cress    ... 

•  a* 

19 

Tnlip 

«.  ■ 

•  *• 

273 

Dook,  Great 

.■■ 

230 

Tarnip 

•  • . 

•  *• 

24 

Dropwort 

••• 

112 

Tiraj-blade     ... 

•  •  • 

*t* 

265 

Fennel ... 

.a. 

7 

Upright  Broom-rape... 

■  I  • 

213 

Lily,  Yellow 

aa. 

14 

Bar-reed 

**• 

•  •• 

281 

Milfoil,  Feathered 

•  •• 

101 

Crowfoot 

■ .. 

... 

11 

Parsnep 

... 

.  a. 

111 

Hedge  Parsley 

.  at 

lU 

Pepper 

... 

.a. 

233 

HcBDohia 

a*. 

•  «• 

41 

Plantain 

... 

a*. 

209 

Oraohe 

... 

... 

228 

Parslane 

... 

a. I 

97 

St.  John's 

wort 

*•• 

45 

Beed  Grass,  Great 

*.• 

808 

Yalerian,  Oat's 

«•• 

... 

128 

Speedwell 

•  a  . 

•  tt 

198 

Marsh 

••* 

•  • 

129 

Starwort 

... 

... 

240 

Yenni^  Oomb  ••• 

«.. 

.  .• 

116 

Thyme 

... 

a.  . 

257 

Looking-glass 

t«. 

169 

Waved  Hair-Grass 

*•• 

•    . 

802 

Vervein 

t«« 

•  •• 

217 

Way-bread      ... 

ta* 

... 

221 

Yemal  Qrass  ..• 

... 

•  •• 

297 

Wayfaring  Tree 

... 

•  a. 

122 

Sedge  ... 

••< 

>  .. 

291 

Weld 

... 

•  •a 

29 

Vetch,  Bash    ... 

•  a  • 

«.. 

75 

Welted  Thistle 

•  .. 

..a 

164 

Common 

•  •• 

.  I  . 

76 

Whin 

..a 

.  .a 

66 

Horse-Shoe 

*tf 

t .. 

77 

Needle  ... 

... 

.aa 

66 

Kidnej... 

•  «. 

•  .  • 

72 

Petty    ... 

... 

... 

66 

Tafted .««   . 

.•• 

..« 

74 

Whorled  Mint... 

... 

■  •• 

204 

Wood   ... 

... 

... 

74 

White  Beam  Tree 

... 

.•t 

97 

Yetohling,  Meadow 

... 

... 

76 

Bottle  ... 

... 

..a 

86 

Yellow 

•  •. 

>  .  • 

76 

Campion 

... 

... 

86 

Yiolety  Dog    ... 

•  *• 

■  .. 

82 

Clover  ... 

•  •• 

... 

70 

Hairy  .„ 

... 

... 

81 

Dead.Kettle 

... 

a.t 

212 

Sweet  M« 

••• 

•  • 

31 

Helleborine 

... 

... 

266 

Wood   ... 

•  •« 

... 

32 

Mnstard 

.•• 

..• 

25 

Viper's  Bngloss 

..« 

•  i. 

181 

Poplar  ... 

■ .. 

.•• 

249 

Wall  Cress      ... 

«  •• 

•  •• 

22 

Stone-orop 

•  a. 

aaa 

103 

flower     ••• 

*•• 

•  •• 

19 

White-thorn    ... 

.a« 

•  a* 

96 

Pellitory... 

•  •• 

•  •  . 

241 

Willow... 

•  a. 

... 

246 

Pepper   ... 

... 

•  •* 

183 

Whitlow-grass,  Common 

... 

26 

Speedwell 

>•• 

.tt 

200 

Willow,  Bay-leaved 

..« 

... 

245 

Water  Arens  „• 

«*« 

•  .1 

94 

Craok... 

•  .. 

... 

246 

Bet3ny..< 

!•• 

■  •( 

194 

French 

.•• 

aaa 

246 

Blinks  ,M 

..• 

••• 

101 

Parple 

a.* 

•  •a 

247 

Caltrops 

.«• 

•  •• 

284 

itose 

a.. 

a*. 

246 

3il 


I 

Willow,  White 

•  M 

•  •• 

246 

Woolly-headed  Thistle 

... 

155 

1 

WiUow-herbf  Broad-leaved 

••• 

99 

Worm-Seed 

... 

.  .  • 

28 

5 

Great 

•  t« 

•  •• 

99 

Wound-wort,  Corn 

•«• 

... 

215 

* 

Marsh 

•  •• 

It* 

100 

Hedge 

«•• 

a.l 

214 

> 

Small-flowered... 

99 

Marsh 

... 

•  *. 

216 

Sqaare-Btalked... 

99 

Wych 

£lm       .•• 

... 

•  a. 

243 

*• 

Wind  Flower  ... 

•  .• 

•  •• 

4 

tf 
•* 

Winter  Cress  ... 

t*« 

... 

20 

xarrow...        ... 

... 

.•• 

142 

Wood  Anemone 

... 

•  •• 

4 

Yellow  Bird'8-nest 

... 

... 

170 

Ayens     ..t 

.  •■ 

*•• 

93 

Cress,  Marsh 

••• 

... 

20 

-bine       ... 

•  •• 

... 

123 

Flag    ... 

••• 

•  •• 

267 

s 

Meadow  Grass 

•  .  . 

••• 

806 

Oat-Grass 

••• 

•  •• 

803 

-mit 

... 

.•• 

125 

Pimpernel 

... 

... 

219 

^ 

tf 

^ 

Bnsh,  Field 

.  ■ . 

•  •• 

279 

Battle  .. 

... 

... 

196 

Snsh,  Hairf 

*■• 

•  •• 

279 

Booket... 

.*■ 

*.• 

20 

5 

ri 

Sage 

... 

•  *. 

216 

Sedge  ... 

..• 

... 

292 

Sanicle  ... 

... 

•  •t 

109 

Toad-Flaz 

... 

... 

193 

Sedge  *  ... 

••• 

•  •• 

292 

Yetchlin;;; 

... 

•  *  • 

76 

^ 

Sorrel     ... 

... 

... 

60 

Water  Lily 

•  •  ■ 

... 

14 

5 

7eUow 

•  •( 

... 

60 

•wort    ... 

... 

•  * . 

174 

3 

Sparge  ... 

... 

•  •• 

238 

Yew 

...         ■  ■ . 

»  a  . 

.  f  . 

258 

1 

Yetoh     ... 

•  •• 

... 

74 

Yorkshire  Fog... 

... 

... 

301 

i 

Violet     .  . 

.(• 

•  •• 

82 

842 


It  is  now  0  yean  aiiioe  the  Flon,  whioli  ie  jnet  oompleted,  was 
oommenoedj  and  dnriDg  tliat  time  not  only  ha?e  eoTeral  more  speoieB  been 
deteotedi  bnt  also  a  fresh  Edition  of  Babington*s  Manoal  has  appeared,  and 
consequently  the  references  to  that  work  in  the  earlier  parts  of  this  Flora  are 
inoorreot.  The  Flora,  therefore,  as  it  stands,  is  not  only  incomplete^  bnt  from  an 
accidental  omission,  rery  few  entire  copies  are  in  existence.  A  thoroagh  tension 
is  therefore  necessary,  but  it  will  clearly  be  very  unwise  to  attempt  a  reprint 
unless  a  certain  number  of  copies  can  be  sold  to  ensure  against  any  great  loss. 
Should  a  sufficient  number  of  subscribers  come  forward,  the  work  will  be  put 
in  hand  and  brought  out  in  as  complete  a  form  as  possible,  aod  as  soon  as 
oiroumstanoes  will  allow.  I  should  feel  obliged  by  those  who  are  inclined  to 
aid  by  taking  a  copy  (the  price  of  which  it  is  hoped  will  be  kept  down 
to  58.)  sending  their  names  to  me,  at  the  College,  Marlborough. 

T.  A.  PBESTON. 


> 


